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ENCOURAGING DECREASE OF IDLE CARS, 





There ’ ! eat of the prosperity of the 
W hal he numbe of idle i n its iilroads 
ma } } nm the ta I i ‘ ixen as a BUI 
a tl t i tl hee ( is turning 
mor pid Consequent th nt report of th 
Com te on ( left el ot e Ame can Railwa 
Asaociatior hict tells of a decrease of over fift 
thousand in the number of idle cars in two weeks of 
Septem be & the most encouraging sign of returning 
prospe that has been given for many months At 
the close of April the maximum number of idle cars 
vas 415 buf s number, accordin to the report 
refer 1s gradually been reduced to 170,652 
Now that the sis is well passed, the fact has been 
made pul hat the total number of idle cars, as 
ve out to tl public, did not include freight cars 
vhich we ! he shops for repairs A prominge 
official 1 I tated that f thes i had b 
x‘ided to tal shown by the cor 8 reports 
the tlumbe f die cars would ha been nearly x 


hundred thousand 
++ ore - 


POSTAL TUBES IN THE SUBWAYS. 


Ever since the completion of the Subway in this 
ty, it I been 2 matter of regret that galleries were 
not nstructed at the sides of the tunnels for the 
acco nadation of gas and water pipes, and the ele 





tr power nd lighting ables All future subways 
will be pr led h these galleries, and on the 
streets and thoroughfares beneath which they are 
I t! tolerable contuslor at present ecca 
t! ng or relaying of city mains will be 
avoided 
rhe importance of the pipe galleries is brought 
for i oO! id by the recent action of the Post Office 
Department in Washington, in addressing the Publi 
Servi Comm issior n this t to ascertalir f it 
will be possible t« stall pr imat tube 1 al Lev 
subway that n be built, as we is existin b 
V 8 and those that are now under construction lhe 


contracted with the New York 


installation of 


Postmaster-General has 
Pneumati Service Compan for the 


pneumatic tubes for rapid mail delivery, and the 


present application is an outcome of that arrangement 
--e-<e 


THE ENORMOUS LOSS BY FOREST FIRES. 


If anything can awaken the people of this country 


to the neceasit for organizing effective systems of 
fire protectio ous es which have 
ocurred di ry the |] ough forest 
fires rhe mont Septem be t vo weeks 
old before the na i orest fficials in Washington 
estimated that the value. in money, of t 

timber that had been destroyed, up to that time i 
sufficient to rebuiid the greater part of the United 


States navy Since that statement was made, the fires 





a, and many fresh outbreaks occurred 


increased in a 


in districts as yet unvisited. The ravages of fire this 


autumn have been almost continuous throughout the 


various timber belts, from the Pacific coast to the New 


England States, The events of the past few weeks 


have demonstrated that, although the work done by 


the forest commendable, 
with the 


period of 


Officials has been generally 


the foree is absurdl inadequate to cope 


perilous conditions produced by a long 
drought rhe fire patrol 


organization of a sufficient 


to adequately protect our forests would involve an 


sanual cost that would represent but a small rate of 
on a priceless national asset 
existing conditions, is exposed every season to unpre- 
ventable destruction. 


insurance which, under 
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THE SCHENECTADY CAR FENDER TESTS, 


The results obtained in the tests of car fenders 
which are being carried on at Schenectady for the 
Public Serv Commission. of this city, are encourag 
ing. and give reason to believe that, as the outcoms 


of this movement, a fender will be developed which is 
track and carrying 
jury At 


has not been found, although 





ig a person from the 


vithout any serious in present, 


deal device 
have shown 


| of the inventions offers for test 


Tt. 


ore or less of the requirements of the perfect fen 


der Taken as a whole, the nventions display an 
intelligent appreciation of the problem nvolved and 
reat mechanical ingenuity 1 meeting them This 


as particularly noticeable in the case of a fender of 
immediately on contact, 


body shut off the 


the wheel-guard type, which 


dropped to the track, picked up the 


power, opened the sand box, and set the air brake; 
the car, although running at a speed of fifteen miles 
an hour, being brought to a stop in not much more 


than its own length. The type of fenders which drop 


to the track on striking a bod some of which were 

d automatical ind others by the action of 
the motorman, were successful, as a rule n picking 
p standing dummies But when the figures were 
prostrate, the were not always so successful This 


is the case when the dummies lay on the track with 


the feet pointing toward the car, especially if they 


were laid near one of the rails in which case the 
fende would climb over the body and allow it to come 
n contact with the trucks. The widespread interest 


which has been aroused by these tests is shown by 


the fact that they are attended not only by repre 


sentatives of nearly all the street railway companies 
n New 


all parts of the 


York, but by engineers and railroad men from 
representatives of the 
Already 


been offered for the second series of 


country, and by 
United States army and navy over a score 
of fenders have 


tests which will commence on October 20 at Pittsburg 


_ ——>+ +> . 


A FOUR-TRACK FREIGHT TUNNEL FOR MANHATTAN 
ISLAND. 
The offer of a powerful corporation in this city to 


four-track electric freight subway around the 


Manhattan 


build a 


vater front of Island, with tunnel connec- 


ons to New Jersey, seems to us to be the best solu- 


tion of the freight problem which has yet been pro- 


posed The scheme several 
by W. J 
York 


com pal y 


represents the results of 


ears study Wilgus, formerly Chief Engineer 


of the New Central Railroad, and now presi 


lent of the 


which proposes to undertake this 


rigantic work The plan has been submitted to the 


Public Service Commission, and is made public with 


a view to securing public discussion of its merits 


The subway would commence at 60th Street and the 


Hudson River and extend around the water front to 


the Bronx. There would be a large terminal for New 
York Central freight at 60th Street It 
West 


near the southerly end «¢ 


would extend 


below Street on the Hudson River side, and 


f Manhattan connection would 


be made by tunnel with a large terminal on the Jersey 
Jersey 


Shore 


the freight from the Pennsylvania, 
Lehigh, West 
assembled and distributed At 


side, where 


Central, Erie Lackawanna, and 


roads would be some 


suitable point below Forty-second Street, a crosstown 


line would be built to a junction with the line extend- 


ing along the East River water front, which would be 


arried north to terminate in the large freight yards 


of the Ne Haven Railroad Company in the Bronx. 


As feeders to the main belt line, spurs would be 


built under the sidewalks and adjoining the base- 


ments, in those districts to which large amounts of 
freight are shipped. Small cars, carrying about 10 
tons, would be used on these side lines, and they 
would deliver their freight direct into the basements 


of the business houses thus served One immediate 


advantage of the system would be the elimination of 
York Central 
Railroad, which at present run down the west side of 


Manhattan 


the dangerous freight tracks of the New 


Island The scheme also includes the 


mate construction of an overhead road to provide 
for passenger traffic, and give direct connection to and 
steamship piers of the various companies. 

afforded by the 


freight line in putting the business centers 


Outside of the great convenience 
proposed 
of the city in direct rail communication with the vari- 
ous industrial centers throughout the country, there 
ire other collateral advantages of considerable impor- 
Thus, the streets of the city would be rid of a 
vehicular traffic of the kind that is 
to the surface of the streets and most 
traffic on the 
substitution of tunnols for light- 
a vast amount of traffic 


which is at present cne of the most serious hindrances 


tance 
large amount of 
most destructive 
obstructive of the free movement of 
street railways. The 
erage would rid the harbor of 
to river docks and piers 
would be relieved of their present railroad traffic, and 
traffic that is 
The company that proposes this gigantic 
that because of the many 
there would be net savings and 


navigation The various 


would be released for occupation by 
water-borne 
improvement estimates 


benefits conferred, 


OcToBER 10, 1908, 


to shippers, carriers, investors, and the public 


of a sum in excess of $15,000,000 per annum 


8 ee - 


NASMYTH—THE CENTENARY OF A GREAT INVENTOR. 


\ recapitulation of the principal inventions of that 


truly great engineer Nasmyth, the centenary of whose 


19th of 


surprising to many of our readers, both 


birth occurred on the August of the present 
year, will be 
because of the number, variety, and importance of 
these inventions, and the fact that they were made so 
Although he 


the originator of the steam hammer, it is a fact that 


is celebrated chiefly as being 


Ong ago 


many of the most important mechanical devices of 


the present day owe their genesis to his fertile brain 


as the following digest from an enumeration of his 


inventions, given by our esteemed contemporary, The 
Mngineer of London, will show: 

Nasmyth’s first invention, brought out in 1825, was 
for “a mode of applying steam power for the traction 
of canal barges without injury to the canal banks.” 
It consisted of a chain laid along the bottom of the 
anal, which passed between three pulleys or rollers 
lriven by a steam engine placed in a tug-boat to which 
Two years later, he 
increasing the effectiveness of 
passage from the 
This is claimed to have been 
introduction of steam. In the 


method of 


a train of barges was coupled 


devised “a method of 


steam and superheating it on its 


boiler to the engine.” 


the first superheated 


following year he devised a “chucking” 


delicate metal work, which consisted of tinning the 


which had been 
flow, the 
was com- 


work down on a tinned 
heated 
work 
pleted 


modern method of transmitting motion, when he took 


faceplate 
eause the solder to 
melted off the chuck after it 
In the following year he anticipated a familiar 


sufficiently to 


being 


out a patent for “a mode of transmitting rotary mo- 


tion by means of a flexible shaft formed of a coiled 
spiral wire or rod of steel.’ 
4 
How prolific was this inventor is shown by an enum 


eration of his patents taken out in the year 1836 alone 


They included a “machine for cutting key grooves in 


metal wheels and belt pulleys”; a device for “finding 
bolts 
“an improved form 


and marking the centers of cylindrical rods or 
about to be turned on the lathe”: 
of packingless steam engine riston,” and “a machine 
for planing the smaller or detailed parts of machinery 
whether flat or cylindrical.” 

To Nasmyth is due the “method of reversing the 
action of slide lathes,’ which consists of a pair of 
meshing spur gears carried on a hand lever fulcrumed 
on the back of the fixed headstock, which he patented 
in 1837; and in the following year he brought out “a 
self-adjusting bearing for the shafting of machinery.’ 
which consisted in giving a spherical form to the ex 
terior of the bearing In this year also he brought 
out that important device, the “safety foundry ladle,’ 
which has since proved of such value to foundrymen 
Because of its humanitarian qualities in the preven 


tion of death or injury, this idea was given to the 
public without any protection by letters patent. 

In 1839 he well-known wedge-shaped 
sluice valve for water pipes; and it was in this year 
that he his greatest fame by the 
the steam hammer. The motive for this came from 


the Great Western Railway Company, who wished for 


invented the 


won invention of 


huge wrought-iron 
shaft; and in his autobiography, in speaking of this 


Nasmyth writes: “In little more than half 


some means of forging a paddle 


invention 
I had the whole contrivance in all 
details before 
This design 


an hour 

of its executant page of my 
a block of 
iron for the hammer to which a was at- 
tached, an anvil, and an inverted steam cylinder. The 
hammer lifted by admitting steam, under the 
control of a hand-operated slide valve, below the pis- 
ton, and it fell by gravity. The automatic trip-valve 
gear, Robert Wilson, was subsequently 
applied, and, finally, Nasmyth improved his hammer 
double-acting, and utilizing steam to 
In the same year, 
not satisfied with his work on the steam hammer, 
Nasmyth turned to hydraulic power, and invented the 


me in a 


scheme book.” consisted of 


piston rod 


was 


invented by 


by making it 
assist gravity on the downstroke. 


“hydraulic mattress press,’”’ a square or circular water- 
tight vessel with semicircular flexible metal sides. 

In 1843 he invented the steam pile-driver, and his 
first machine drove a 70-foot pile in 414 minutes, in a 
hand-operated pile which 
took just hours to do the same work. He 
later invented suction fans for the ventilation of coal 
mines; an improved method welding; a spherical-seated 
valve; a-machine for cutting 
a traversing drill; an inverted vertical 
1848 he devised a hydraulic 
When we remember that the above 
is but a partial list of his inventions, we can under- 
stand with what satisfaction he retired at the early 
age of forty-eight from active business, “to enjoy,” as 
he wrote in a brief record of Lis career, “the rest of 
my life in the active pursuit of m~ most favored occu- 
chief among which was the science of 


contest against a driver, 


twelve 


direct-weighted safety 
out slots by 
steam engine; and in 
punching machine 


pations,” 
astronomy. 
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ENGINEERING. 


of operations at Panama is shown 


1 that during the fiscal year ended June 30, 
the of material received by the Division of Ma- 
teri: Supplies was over eleven and a half mil- 
lior ¢ nd the value of material disbursed ex 
cee sum by seventy-eight thousand dollars 

It eported that the mammoth vessel “Olympic,” 
to be for the White Star Line, will be of 50,000 
tons displacement and 840 feet long. We accept the dis- 
placement but seriously doubt the length. The ship 
would overlap our longest New York piers by 40 feet. 
The ext »,000 tons over the 45,000 tons of the “Lusi 
tania” could easily be obtained by a greater fullness 


in the lines 


The accident report of the Public Service Commis- 
sion of New York State for last year shows that out of 
104,113,466 passengers carried by the steam railroads, 


24.2 were killed in each million carried, and 246.2 were 
injured. The electric railroads carried 416,279,788 pas- 
sengers, the ratio of killed to each million being 5.98, 
and of injured 104.9. The high rate of injuries and 
fatalities on steam railroads was due to the disastrous 
wrecks at Woodlawn and Lansingburg 

It is a curious anomaly that the most powerful 
“Dreadnought” afloat should belong to a South Ameri- 
can republic; but it cannot be denied that the 
“Minas Geraes” is entitled to this distinction. She is 
the only warship mounting twelve 12-inch guns; and 
they are so placed that she can concentrate eight 
ahead and astern and ten on either broadside, as 
against four ahead and astern and ten on either broad- 
side, which can be done by our new “North Dakota” 


and “Delaware.” 


The most serious fact developed by the cruise of 
the Pacific fleet was our shortage of colliers. It was 
all very well to carry coal in foreign bottoms during 
a peaceful maneuver in time of war these ships 
would not be available. Hence there is some satis- 
faction to be derived from the recent awarding to the 
Maryland Steel Company of the contract for three 
large  colliers Congress should appropriate for 
others, until we have a fleet sufficient for the greatest 


possible needs of the navy 


According to cable dispatches, the French people 


are urging Wilbur Wright to make a flight across 
the English Channel As to his ability to do this, 
there can be little doubt; as to the expediency of do- 


ing it, there is no doubt whatever; for it would be 
the most foolish thing that he could attempt at the 


present time A slight mishap to the motor would 
mean a descent into the sea and a probable catas- 
trophe The work already done by Wright should 
prove sufficiently spectacular to satisfy even the ex- 
citement-loving people of France. 


The neglect to provide approaches, and connect the 


various surface and elevated roads with the great 
bridges across the East River, New York, has been 
one of the scandals of city administration. Recently, 


the existing connections with the Brooklyn Bridge 
have been improved by the construction of inclines 
and the widening of the roadways. The Williamsburg 
Bridge, also, is coming into its own; for at last the 
elevated structure, built into the bridge at the time 
of its opening, has been connected with a subway ter- 
minal on Manhattan, and with the existing elevated 
lines in Brooklyn. Nothing, however, has been done 
in the way of connections for the great Blackwell's 
Island cantilever structure 


The British Home Office recently published a re 
port of the Inspector of Mines on the fatal colliery 
accident at Durham. The explosion was caused by 
firing a shot of “permitted explosives,” bellite No. 1. 
The conditions were not abnormal, but were such as 
often arise in dry and dusty collieries. The shot was 
fired “without watering,” which is a violation of the 
Coal Mines Regulation Act. It seems that the locality 
of a blast is not usually watered when permitted ex- 
plosives are used, on the ground that the latter are 
not of such a nature as would inflame gas or dust. 
But the fact that within sixteen months four explo- 
sions have occurred under these conditions proves 
that precautions are as necessary as when gunpowder 
was the explosive 

The marvel of to-day becomes the matter of fact of 
to-morrow. It does not seem to some of us so very long 
ago since we wondered at the audacious flights of 
imagination of Jules Verne, when he pictured a trip 
around the world in eighty days. Yet it is a fact that 
the passenger may now take forty days’ vacation, and 
accomplish the Jules Verne feat with plenty of stop- 
ping time on the route. The statistics of this trip 
come from London, and the compiler of them asks 
merely that the Cunard steamships shall make their 
call at an English Channel port. He figures out the 
run as follows: Leave New York Saturday by the 
“Lusitania”; land at Plymouth the following Thurs- 
day, reaching London in time to catch the evening 
train for Berlin. Leaving Berlin Friday evening, the 
traveler reaches Moscow Sunday morning. He would 
be at Viadivostock, on the Pacific, the following Thurs- 
day week; and, leaving there on the next Saturday 
evening, would be landed at Tsuraga. Japan, on the 
Monday following. Taking train across to Yokohama, 
he would catch the Canadian Pacific steamer, sailing 
the same day, and reach Vancouver twelve days later. 
Then taking the Great Northern Limited to St. Paul, 
the Northwest Limited to Chicago, and the Twentieth 
Century Limited for New York. he would reach his 
starting point at 9:30 on Thursday morning, having 
takes less than forty days for this 20,000-mile journey. 
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ELECTRICITY. 

The Victorian State Railway, Australia, has been 
studying the electrified steam railways of England 
with a view to adopting electric traction on the Mel- 
bourne suburban railways. It is proposed to electrify 
40 miles of track, 

Electricity is slowly but surely making its way 
into the household. The latest is the electrical fire- 
less cooker. The cooker is provided with steatite ra 
diators that are electrically heated, and the food is 
then slowly cooked by the stored heat. In this con- 
nection electricity can compete with gas, coal, or oil 
because practically all the heat generated by the cur- 
rent is absorbed by the radiator. 

The Electrical Engineer of London describes an in- 
teresting interpole motor adapted particularly for 
tramway systems or for use in any circumstances 
where the duty is more than ordinarily heavy. In 
order to provide an especially good ventilation of the 
armature, the connections between the armature coils 
and the commutator bars are made of flat copper 
strips, which act as fan vanes to draw a current of 
air through the motor when the armature rotates. It 
is claimed that this artificially-produced draft cools 
the motor fully 25 per cent. 

To handle the telephone business of the twin Hud- 
son Terminal buildings, 750 miles of telephone wire 
are necessary. When the Metropolitan Life building 
is completed, it will have in its installation 680 miles 
of telephone wire. The City Investment building is 
provided with 450 miles of telephone wire, while the 
Broad Exchange and the Singer buildings are install- 
ed with 250 and 230 miles of wire respectively In 
these five buildings alone the telephone wires total a 
length of 2,360 miles, and would stretch from New 
York nearly to San Francisco 

The ideal wire for transmission purposes is one 
which will combine the tensile strength of steel with 
the non-corrosive qualities and conductivity of copper. 
Efforts to make a wire of this sort by coating a steel 
wire with a layer of copper have not been very satis- 
factory, owing to the impossibility of preventing air 
from entering between the copper and steel, causing 
the latter to rust and the former to flake off. A re- 
cent invention provides a new process for combining 
the metals, so that a perfect union between the two 
is obtained. This consists in applying a heavy coat 
of copper to a billet of steel while both are heated to 
a high temperature. The air between the two metals 
is driven out by the heat, and the copper and steel are 
virtually welded together. The billet after being cool- 
ed is heated again and rolled into a wire *% of an inch 
in diameter, and is then drawn down to any size de- 
sired. So perfect is the union between the two metals 
that it is impossible to hammer off a piece of the cop- 
per, even when it is notched so as to leave a tongue of 
copper projecting from the steel, 

Some time ago Carl Hering, when investigating the 
action of conductors in an electric furnace, discovered 
that after the metal had been reduced to a liquid state, 
at a certain temperature there is set up in the metal 
an attraction toward its axis, producing what he 
called a “pinched” effect. That is, the liquid seems 
to be reduced at the center, as if it had been pinched 
by the fingers, while at the ends it is piled up, pro- 
ducing a hydrostatic pressure between the axis and 
the circumference of the conductor. This peculiar ef- 
fect has been utilized by Dr. E. F. Northrup in an am 
meter for measuring very large alternating currents. 
Heretofore, we have had no instrument of simple form 
that would accurately measure any alternating current 
of over 1,000 amperes. In Dr. Northrup’s instrument 
two mercury cells are used, which are 1/64 of an inch 
in length. Over the mercury a quantity of colored oil 
is placed, and the hydrostatic pressure produced when 
passing a current through this mercury causes the oil 
to rise in a glass tube, and the strength of the current 
is measured by the height to which the oil rises. 

Electric apparatus for ozonizing water is now used , 
in three of the German cities, namely, Berlin, Wies-! 
baden, and Paderborn. These plants serve to purify 
drinking water. The ozonizer is a modification of the 
Berthelot apparatus, and consists of a boiler or iron 
tank which is filled with water and contains three 
vertical glass tubes. These tubes project below the 
bottom of the tank through tight joints, and the lower 
ends are in contact with the air. Each of the tubes 
contains an aluminium cylinder. The air penetrates 
into the space between the cylinder and the tube and 
thus enters the tank at the upper part which is de- 
signed to contain the ozonized air. The aluminium 
forms the positive pole and the tank the negative pole 
of the current, which has a tension of 8,000 volts. 
The water in the tank becomes the outer coating of 
the condenser. An electric discharge takes place be- 
tween the aluminium and the glass, which is of a 
silent nature. The iron tanks are connected to the; 
ground by hollow iron columns which serve as sup-: 
ports. Placed together in a dark part of the plant, 
the boxes are mounted so that the operator can see 
the discharge through an opening. The air is first 
dried and filtered, and the water is also filtered. The 
ozone which is thus formed is led into the sterilizing 
towers, which are filled with gravel, and the water 
trickles down through this and comes in contact with 
the ozone. It is noticed that the ozonized water has 
a special taste and odor at first, but it loses this 
when passed in a masonry conduit. From 14 to 27 
grammes of ozone per horse-power are obtained. Such 
water is very pure and almost free from bacteria, as 
has been determined. What germs may be left are of 
a harmless character, and cholera or typhoid bacteriz 
are removed. 
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SCIENCE. 

It is said that Ekeberg, the Swedish discoverer oj 
tantalum, gave that name to the metal because of the 
tantalizing difficulties that he encountered while inves- 
tigating it It is only recently that tantalum has 
been obtained in a state of purity. A single pound of 
tantalum suffices to furnish 23,000 lamps, eack of 25 
‘andle-power 

The Peary Arctic Club has received word that Com 
mander Peary's vessel “Roosevelt” struck an iceberg 
with serious damage. Commander Peary states that 
he is proceeding along shore and that the prospects 
are good, despite the collision. A previous communica 
tion stated that Cape York was reached on July 21, 
that the “Roosevelt” was overhauled and trimmed for 
the ice at Etah, and that dogs were secured. The sea- 
son is unusually stormy, with much snow and no ice as 
yet. Thirty-five walrus were killed, which means that 
the expedition has much good fresh meat 

Madam Curie’s announcement that she has been un 
able to obtain experimental verification of Sir William 
Ramsay’s discovery of the transmutation of copper fo 
sodium, potassium, and lithium naturally makes one 
wonder if the late Lord Kelvin was not justified in 
doubting the accuracy of Sir William’s investigation. 
On the other hand, Rameay is so careful a chemist that 
he is not likely to draw rash conclusions, That even 
the most cautious of chemists may err is proven by 
Prof. Onnes’s first announcement of the liquefaction of 
helium. Madam Curie carefully purified her materiais 
So did Ramsay. Yet we have contradictory results, 
We must weit now for a third verification or refutation 
before we can be quite sure, 

The recent development of aeronautics has given im 
portance to the production of hydrogen, illuminating 
gas having gone out of fashion as completely as Mont- 
golfier’s hot air, and for the same reason—because it 
is too heavy. In a new American method of produ 
ing hydrogen, water gas is first made in the usual way, 
by passing steam over live coal, The resulting wate 
gas, which is a mixture of hydrogen and carbon mon 
oxide, is then passed over hot pulverized calcium car 
bide. The carbon monoxide is decomposed, the carbon 
remaining behind in the form of graphite and the 
oxygen combining with the carbide to form calcinm 
carbonate, leaving the hydrogen almost pure (97 per 
cent). It is claimed that hydrogen can be produced 
very cheaply by this process. 

Paper money is popularly supposed to be a carrie: 
of infectious diseases No doubt microbes do find a 
resting place on many of the bills now in circulation, 
but investigations which have been conducted at the 
research laboratory of the New York Board of Healt! 
indicate that although paper money is by no mea 
free from bacteria, it is, nevertheless, not quite 
prolific a breeding ground as may be supposed. { 
clean bank bills an average of 2,350 bacteria were di 
covered, On soiled bills the average was 73,000, This 
investigation was made some years ago Its results 
have now been checked by Warren W. Hiiditch of 
the Sheffield laboratory of bacteriology and research 
at Yale. The dirtiest bills which banks and railways 
could place at his disposal showed an average of only 
142,000 bacteria for each bill. The lowest was 14,000 
the highest, 586,000. Curiously enough, the cleanest 
looking note was charged with 405,000 bacteria, and 
the dirtiest with 38,000, which seems to prove that 
there is no necessary connection between dirt and bac 
teria, Mr. Hilditch finds that guinea pigs ineculated 
with these bacteria contracted no disease, which 
would mean that money bacteria are not necessarily 
virulent, 

A large quantity of combined nitrogen is lost in 
distillery wastes. Methods of recovering this nitro 
gen in the form of ammonia have been devised, but 
they have proved impracticable, for the following rea 
sons: By dry distillation only 50 or 60 per cent of 
the nitrogen can be recovered, and half of this is in 
the form of amides; the sulphate of ammonia produced 
is difficult to crystallize and is hygroscopic, and the 
apparatus required is so expensive that no profit is 
left after operating, interest, and maintenance charges 
Effront conceived the idea of treating dis 
by biological methods and endeavored to 


are met. 
tillery wastes 
find a diastase by the action of which the nitrogen 
contained in those wastes could be converted into 
ammonia under conditions obtainable in practice 
and with some hope of profit His researches have 
led to the following results: 1. Beer yeast contains 
a diastase, which Effront has named “amidase,” and 
which converts amido-acids completely into ammonia 
and volatile fatty acids. 2. Amidase is found also 
in butyric acid ferments and in various species of 
bacteria and melds. 3. The organic nitrogen con- 
tained in distillery wastes derived from grain, beets 
or molasses, can be converted into ammonia by the 
action of beer yeast in its “autophagous,” or self- 
consuming phase, or by that of other ferments which 
have been brought into a special condition by aera- 
tion or the addition of alkalies or antiseptics. 4. The 
wastes obtained from one ton of molasses thus yield, 
by fermentation and distillation, about 150 pounds of 
ammonium sulphate and more than 200 pounds of 
acetic, propionic, and butyric acids. It is not neces- 
sary to employ pure cultures of yeast or mold. Ordi 
nary garden soil contains the germs required to set 
up the ammoniacal fermentation. Effront recommends 
sterilizing a mixture of earth and distillery waste by 
heating for an hour to 160 to 175 deg. F., a treatment 
which does not kill the ammoniacal ferments. The 
sterilized mixture may then ‘be used as a leaven to 
start the fermentation in other quantities of waste, 
but it must be renewed frequently. 
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FALL OF THE B. & O. SUSQUEHANNA BRIDGE 
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AMERICA f September 19 ap- 
rated description of the ne taltimore 
i icross the Susquehanna River. 
portio ( the structure fell, 
eT I rs of a freight train cross- 
tl As a consequence of the 
} nportant sections of the 


d, and traffic over it 

ted 
of the freight trair 
es of the disaster, it appears 
of loud reports following each 
Then came what they call 
aused | the superstruc- 
om its anchorages The section 
feet in length Upon it were the 
1 in erection and twelve coal cars, 
tons. The 


the time of the collapse was about 


weight this span 


total 


as can be estimated, in addition to 


bridge material proper In the fall 
near ) t metal and wood 
ind re! 1 into a tangled pe 

posts. and other structural ma 


fell into the east channel! 


en the ind over which the bridge 
ind was nearly submergeé 
show its position be 

i 1a 
; e that f is over what is 
innel of the er As already 
AMERICAN t was a dec 
1 upon the upper floor Facl 
the iwsonry ers of the original 
I ‘ irged in proportion to 
! ne superstructure 4 platform 
! l een placed upon the tops of 
t until the enlargement was com 


nd falsework in the river upheld 


the wcident occurred, the super 
so to speal tron the piers, 

rails from the track left on either 

1 I ired, the damage being 

the superstructure It might be 
xamination of the bridge remaining 


t and ready for train service when 


eted The enter of the coal train 
ne the locomotive and four 
nd x cars mn the west side The 
hed apart in two places the cel 

n ith the bridge 
ge two theories have been ad 
1use of the troubl One is that the 


rges of explosives arranged 


it they wrenched apart or loosened 
of the span which gave way 

that the heavy coal train proved too 

‘ The bridge however, has 


tion for over a year; and during 
has been maintained continu 
taltimore & Ohio con 
Baltimore, and Wash 


1 freight traff 8 very extensive 


ol of the 


ladelphia 


trains of the largest type of pas 


cars have passed over the structure 


ving any indication of weakness. 
at the falsework was designed espe- 
1 weight largely in excess of any 


over the bridge While the original 


ald in supporting the new super- 


placed by the larger plers, the tem- 


which the piers were reinforced 
designed, and none of the timber 


tresses above those usually allowed 


Scientific American 


in work of this character, The loading per pile was 
ten tons 

It is needless to say that immediately after the dis- 
aster engineers of the American Bridge Company, con- 
tractors for the work, and of the Baltimore & Ohio 


Ocrozer 10, 1908. 


structure tore away from its fastenings. As already 
stated, these reports or explosions came immediately 
before the bridge fell. The engineer of the train on 
the bridge said they sounded like short thunder claps. 
They were so loud that they were heard distinctly in 

















In This Wreck Are the Temporary 377-Foot Span, the Falsework, and 12 Loaded Coal Cars. 


Railroad Company were om the spot, and made an ex- 
imination of the portions standing and of the fallen 
mass, The Screntiric AMERICAN Can say on the author 


ty of Chief Engineer Carothers of the railroad com 
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Traveler for Remeving and Erecting Trusses. 


pany, who made a personal investigation, that thus far 
nothing whatever has been found in the falsework or 
permanent construction to indicate that the trouble 
was due to amy weakness or defective workmanship. 
As to the theory that explosives were used, the pecu- 
liar sounds have not been accounted for. These were 
entirely distinct from the noise made when the super- 

















View of Wreck from Opposite Side to That Shown Above, 
FALL OF THE B. & 0, SUSQUEHANNA BRIDGE. 


the towns on either side of the river, and after them 
came the crashing noise as the structure gave way, 
It might be added that guards have been placed on 
and in the vicinity of the structure for some time past, 
as the construction company, which employs non-union 
men, claims it feared that damage might be done by 
persons opposing its policy. 

The work is one of the most extensive being under- 
taken in the United States, the length of the bridge 
being 7,000 feet. It is to sustaim two tracks, and the 
metal construction alone comprises 20,000 tons of steel, 
some of the girders in the section which collapsed 
weighing 85 tons. Consequently this part represented 
less than five per cent of the total length of the bridge 
and about the same proportion of the total weight, or 
1,000 tons, excluding the coal cars and traveler, which, 
if added, would make a total of 1,700 tons, 
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The Current Supplement, 


The current SupPpLeEMENT, No. 1710, is opened by 


B. S. Bowdish with an instructive and entertaining 
article on our fly-catchers, copiously illustrated In 


three papers during the past two years Prof. T. J. J 
See of the United States Naval Observatory has dealt 
with the cause of earthquakes and mountain forma 
tion, and has developed a new theory, according to 
which mountains are due to the secular leakage of the 
ocean through its bed, His further researches on 
the subject are briefly summarized in the current 
SUPPLEMENT. Thomas Oxley writes on some seven- 


teenth and eighteenth bottles 


building has become an industry in France. 


century Aeroplane 

A brief 
illustrated article gives one a glimpse of an aeroplane 
factory. Dr. Francis Darwin’s striking paper on the 
movements of plants, in which he proposes the theory 
that the growth of the individual and the evolution 
of the race are processes of what may be called uncon- 
scious memory, is concluded. The part played by 
industrial dust in disease is briefly described. A 
thorough explanation of pneumatic caissons .is given 
by Mr. T. 
York engineer. 
in the construction of tall buildings. 
be published in two or three numbers of the Suppie- 
Alfred A. Wohlauer contributes an excellent 


discussion on the present status of the flaming arc 


Kennard Thomson, the well-known New 
He shows clearly how they are used 
The article will 
MENT. 
lamp. Among the minor articles may be mentioned 
those on the Tantalum Detector fer Wireless Signal- 
ing; Power Measurement of Engines; The Carnot 
Cycle; The Development of 
Science Notes, Engineering Notes, and Trade Notes 
and Formule, will be found in their accustomed places. 


Invention. The usual 


Acronautics at Home and Abroad, 

On September 28 Wilbur Wright made a flight of 1 
hour, 7 minutes, and 11 4/5 seconds, and covered a dis- 
tance variously placed at 32 to 36 miles. 
he made two flights with a passenger, the first lasting 


> 


11 minutes and 36 2/5 seconds, and the second lasting 





The next day 


6 minutes and 15 seconds. The large gold medal of the 
Aero Club of France has been -given to the Wrights. 

Orville Wright’s time for delivering a military aero- 
plane to the United States government has been ex- 
tended to June 28, 1909. 

Henry Farman on October 2 flew 40 kilometers or 
about 24 miles, at the rate of almost 54 miles an hour. 
This is said to be the world’s record for speed. 

The Aeronautic Society has decided to hold a con- 
test on November 3 (Election Day). Octave Chanute 
has offered first and second prizes of respectively $50 
and $20 for the best gliding performances, 


OcTOBER 10, 1908. 
THE SUN’S RADIATION AND ITS STUDY. 
BY HERBERT T. WADE, 

The late Dr. S. P. Langley, 
the Smithsonian Institution and the founder and first 
director of its Astrophysical Observatory, as a result 
of his study of the radiation from the sun 
pelieved that investigations in this field 


who was secretary of 


Scientific American 
there was observed a decline in the intensity 
of the solar radiation and this was followed by a 
marked and general decline in the temperature of the 
North Temperate Zone as compared with the mean! 
temperature for the same month for many years. 
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solar radiation have been advanced, based on more or 
less experimental matter, but at best very little posi 
tive or satisfactory information had been secured, and 
it was not knowr whether the radiation sent to the 
earth by the sun was a constant quantity or varied 

considerably. Consequently, not only the 


intensity of the sun’s radiation which 





eventually lead to the discovery of 
forecasting the weather, or more 
conditions of the 
The bril- 
liant studies carried on at this observatory 
its foundation in 1890 have done much 
promise and toward 
establishing relations of 
the sun to climate and life upon the earth. 
begun at the 
inter- 
Langley in 1906, 


would 
means Ol 
accurately, the climatic 


earth, for some time in advance. 


since 


toward realizing this 


evidences of the 
The work so auspiciously 
Astrophysical Observatory was not 
rupted by the death of Dr 
and since that time it has been carried on 
with marked Recently there has 
been published Volume II of the Annals of 
the Astrophysical Observatory, which gives 
a detailed account by C. G. Abbot, director, 
and F. E of the investiga- 
tions made in the period 1900-1906. During 
this time the principal problems that have 


progress 


Fowle, Jr., aid 








reaches the earth must be determined, but 
how and 
alteration in quality and quantity during its 
passage through the atmosphere, apart from 
its obstruction by visible clouds. 
such measurements it would be desirable 
first to start at sea-level and then make 
other observations at various altitudes, ris- 
ing if possible to the extreme heights only 


why it varies, and especially its 


Now for 


reached by unmanned balloons. But such is 
obviously impossible, as the 
all the adjuncts of the most refined instru 
mental work and a laboratory, and accord- 
ingly two stations were selected for obser 
vations, one the Astrophysical Observatory 
on the grounds of the Smithsonian Institu- 
tion at Washington, D. C., practically at sea 
level, and the other some 3,000 miles away 
at the Carnegie Institution's solar observa- 
tory on Mount Wilson, Cal., at an altitude 


work requires 








attracted the attention of 
have beer the 
the relation of radiation to terrestrial tem- 

perature, and the radiation of different parts of the 
incidental matters 
investigations 


the observatory 
“solar constant” of radiation, 


sun's disk, together with 


many 


naturally involved in these 


Now, by the term “solar constant” is meant the 
amount of radiation or heat emitted by the sun, as it 
would be found if measured outside of the earth's 


atmosphere at mean solar distance, and as a unit of 


measurement there is taken that intensity of radiation 
fully absorbed for one minute 


which when 


over a square centimeter of area placed at 


The Shelter for the Bolometer. 


When computed and critically studied the observations 
seem to show that the decline in temperature was in 
with that should 
radiation. This, 
variation 


remarkably close agreement which 
follow a real decrease of the solar 
therefore, seemed to indicate not only the 
of the solar radiation but also its effect upon climate 
and its applicability to forecasting weather conditions. 


Various theories as to the amount and nature of the 


of 6,000 feet, The 
two main tasks—the measuring of the total 
intensity of the radiation at the earth's sur- 
face, using the pyrheliometer, and secondly, the meas- 
uring of the energy in different parts of the solar 
spectrum using the spectrobolometer. The necessity 
for ascertaining the intensity of radiation in different 
parts of the spectrum is due to the fact that the vari 
ous wave-lengths of light in their passage through the 
atmosphere from the sun to the earth are affected 
differently, so it is necessary to consider the different 
spectral rays separately For 
servations it is of course desirable to select 


observations involved 


making ob 





right angles to the ray would produce heat 
enough to raise the temperature of a gramme 
of water 1 deg. C., or expressed in C. G. S. 
units, one calorie 

This determination of the amount of heat 
transmitted to the earth by the sun is one 
of the most difficult as well as the most im- 
portant in astronomical physics, and it has 
been termed by Dr. Langley the fundamental 
problem of meteorology; for if once it is pos- 
sible to know the original quantity and kind 
of this heat, its effect on the constituents of 
the atmosphere on its journey to the earth, 
how much of it reaches the soil, how 
through the aid of the atmosphere it main- 
tains the surface temperature of our globe, 
and finally how in diminished quantity and 
altered kind, it is finally returned to outer 
space, it will be possible to predict nearly 
all of the phenomena of meteorology. 
mate depending on the 


first 


The question of cl 


amount of radiation received was 








a day free from cloudiness, and occasionally 
simultaneous observations could be made at 
Washington and at Mount Wilson, the latter 
station being more than a mile above sew 
level. Now the intensity of radiation actt 
ally observed at Washington was only about 
three-fourths as great as that observed on 
Mount Wilson, so that the difference fur- 
nishes data for effect of 
the denser and atmosphere on the 
transmission of the solar radiation and with 
this as a basis determining the total effect 
of the atmosphere, 

The observations with the pyrheliometer 
and the bolometer are made during the day 
simultaneously at various altitudes of the 
sun, as at different times 
solar rays will pass 
amounts of atmosphere, 


determining the 
lower 


obviously the 
through varying 
from a minimum at 
noon, when the direction of the radiation is 
practically 
the earth, to that occurring at 


perpendicular to the surface of 
other alti 








indicated in examining the records 
1903. At this time 


clearly 
made late in March in 


Details of the Pyrheliometer. 


tudes of the sun when the path is through 


a much greater length of the denge atmo- 
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The Celostat Reflecting the Solar Rays to the 


Bolometer. 


The Spectrobolometer, an Instrument that Measures the Energy in Various Parts of the 
Solar Spectrum, 


THE SUN’S RADIATION AND ITS STUDY. 
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Correspondence, 
Some Myths Exploded, 
To the Editor of the Screnriric AMERICAN: 
In your issue of September 26, page 203, one of 


your contributors says: 

“That the sun and planets revolved round the earth 
was once a common belief. Giordano Bruno knew 
otherwise, and for so saying was (about 1600) burned 
at the stake. . . To day his theory is an accepted 
fact.” 

There are at least two misstatements here: 

1. Bruno was not put to death for saying that the 
earth revolves around the sun, nor was anyone else 
ever put to death for saying so. 

2. It was not “his” theory, unless in the sense that 
it is the theory of every schoolboy who hears it and 
accepts it. It was the theory of Pythagoras. It may 
be called the theory of Nicolas de Cusa, since he re- 
vived it; he was born in 1401, and was made Cardinal 
by Pope Eugenius IV. in 1448. It was the theory of 
Copernicus; from him it gets its name. He put 
more clearly than anyone who ever lived before him, 
all the arguments that could then be given in its 
favor, and made the theory appear more probable than 
ever before. He was born in 1473. A disciple of his, 
Widmanstadt, expounded his theory before Pope Clem- 
ent VII. in 1533. Copernicus dedicated his great work 
on the revolutions of the heavenly orbs to the reign- 
ing Pope, Paul III., in 1543, five years before Bruno 
was born. 

Bruno discovered no new arguments in support of 
the Copernican theory, and he was incapable of put- 
ting the old ones more clearly than others. He may 
be called a rhetorician, but hardly a scientist. The 
chief characteristic of his writings is fog. 

tarbieri (“Neapolitan Mathematicians and Philoso- 
phers,” page 119) says: “His powerful imagination 
veiled his intelligence, and he reasoned like a person 
in hysterics.” 

Bailey (“History of Modern Astronomy,” vol. v., 
page 531, Parma, 1794) says: “Bruno knew only 
enough astronomy to explain the sphere.” 


Poughkeepsie, N. Y J. F. SHEAHAN. 


To the Editor of the Screntiric AMERICAN: 

Will you please allow me to object against an un- 
scientific remark made in the Scientiric AMERICAN of 
September 26, page 203, in the article entitled “A 
Few Suggestions for Inventors of Safety Devices,” by 
Edwin Phillips. The remark reads as follows: “That 
the sun and planets revolved round the earth was 
once a common belief. Giordano Bruno knew other- 
wise, and for saying so was (about 1600) burned at 
the stake and his ashes cast to the winds.” The first 
sentence is historically correct; the second historically 
incorrect, and consequently unscientific. 

In your own Encyclopedia Americana, art, “Bruno 
Giordano,” you have the words: “After an imprison- 
ment of two years fought to be six years], that he 
might have opportunity to retract his doctrines, he 
was burned for apostasy, heresy, and violation of his 
monastic vows.” The only other remark made in the 
Americana in the same article on the system of Coper- 
nicus says: “But his inference that the world is in- 
finite and immeasurable and his doctrine of the plural- 
ity of worlds at the moment when the new system of 
Copernicus was attacked from all quarters, could not 
but be looked upon as a crime.” 

In the Catholic Encyclopedia, William Turner, B.A., 
S.T.D., Professor of Logic and of the History of Phil- 
osophy at the Catholic University of America, Wash- 
ington, D. C., in the article “Bruno, Giordano,” posi- 
tively asserts: “Bruno was not condemned for his de- 
fense of the Copernican system of astronomy, nor for 
his doctrine of the plurality of inhabited worlds, but 
for his theological errors, among which were the fol- 
lowing: That Christ was not God, but merely an un- 
usually skillful magician, that the Holy Ghost is the 
soul of the world, that the devil will be saved,” etc. 

The Kirchenlexicon, Herder, Freiburg vol. II, page 
1,369, art. “Bruno, Giordano,” goes still farther and 
gives the twelve indictments lodged against Bruno, 
January 14, 1599, by the Roman Congregation. The 
indictments as given condensed by Schoppius read as 
follows: 

“1, There are innumerable worlds; 2, the soul 
migrates from body to body, in fact also some to 
other worlds, and one soul can inform two bodies; 3, 
magic (witcheraft) is a good thing and licit; 4, the 
Holy Ghost is the soul of the world; 5, and this is 
what Moses meant to say when he writes: ‘The spirit 
of God hovered over the waters’: 6, the world is 
eternal; 7, Moses worked his miracles by witchcraft; 
8, Moses invented his laws; 9, the Scriptures are the 
property of everybody; 10, the Jews alone derive their 
origin from Adam and Eve, the rest of mankind from 
two others, whom God created the day before; 11, the 
devil will be saved: 12, Christ is not God but a skillful 
magician.” 

I fail to see where Mr. Phillips got his information, 
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and consequently cannot allow his remark to go ur- 
challenged, Rev. Vicror STepKa. , 
St. Paul, Mo., September 28, 1908. ' 
[The above correspondents are correct in their criti- 
cism. The principal charge against Bruno was that 
he had broken his monastic vows and taught a pan- 
theistic doctrine.—Eb.] 





THE PAPER INDUSTRY AS RELATED TO FORESTS AND 
EDUCATION, 

The great German chemist, Liebig, once said that 
the degree of a nation’s civilization might be gaged 
by the amount of soap which that nation consume. 
A similar epigram would truthfully hold good for 
paper consumption. The amount of paper used is a 
very good indicator of the educational development 
of a nation. The diffusion of newspapers, magazines, 
and books is one of the principal means for the dis- 
semination of learning. For the purposes of cora- 
parison we have assumed that all news paper, book 
paper, writing paper, etc., has been run from the ma- 
chines in a continuous web of paper adapted for a 
newspaper press of heroic size. 

In the case of the United States this annual shaft 
of paper would be 830 feet high, 377 feet in diameter, 
and it would weigh 2,730,000 tons of 2,000 pounds. 
Germany, a great book and reading nation, comes 
next with a 937,000-ton roll 588 feet high and 267 feet 
in diameter. England follows with a roll 495 feet 
high, 225 feet in diameter, and weighing 573,000 tons, 
certainly a considerable quantity for an insular king- 
dom. France comes next with a 419,000-ton roll 445 
feet high, 202 feet in diameter. Austria makes a good 
showing with her 346,000 tons, the roll being 418 feet 
high and 190 feet in diameter. Last of all the six 
great paper-producing countries stands Italy, whose 
annual production of paper amounts to 265,000 tons, 
the roll being 379 feet high and 172 feet in diameter. 
The aggregate amount of capital invested in all six 
countries is little short of a billion dollars. The 
analysis of materials and product is always interesting 
In 1905 the raw materials consumed in this industry 
in the United States were as follows: 


Cords. Value. 
PU WORE: aséccucces 3,050,717 $20,800,871 
Tons. 
LE ON 8,864,607 
Old or waste paper 588,543 7,430,335 


107,029 2,502,332 


Manila stock 





Straw 304,585 502,886 
Sulphur - 130,400 3,221,834 
Other chemicals 5,111,546 
Pyrites . : 2.036 31,925 
Clay . 201,218 2,096,570 
Sizing 52,171 1,838,035 
Pe. wae ; 13,178,567 
Mill supplies . : ees 2,526,950 


All other materials 11,034,537 
Adding other elements of expense we have a grind 
total of $111,251,478 

This large expense bill is offset by a valuable pro- 

duct which may be classified as follows: 

Tons Value. 
840,802 $32,763,308 
3,143,152 
434,500 31,156,728 
22,150 2,023,986 
19,837 1,458,343 
39,060 2,764,444 
131,934 19,321,045 
14,898 2,928,125 


News in rolls. 
News in sheets 72,020 
Book paper 

Cover paper ..... 

Plate, litho, etc.. 
Cardboard, tickets, etc... 





Writing paper 
Miscellaneous fine paper. 
Wrapping paper ..... 644,291 30,435,592 
eo rT eee 43,925 5,056,438 
Blotting paper ......... 8,702 1,046,790 ; 

Other forms of paper, such as boards, builéing 
paper, hanging paper, etc., bring up the total in round 
numbers to 2,730,000 tons. This figure, which is: de- 
rived from statistics compiled exclusively for the [ct- 
ENTIFIC AMERICAN, differs somewhat from the cersus 
figures of 1905. The total value of the products of 
all kinds in 1905 was $188,715,189; the total expenses 
were $165,807,763, leaving a profit of $22,907,426, or 
81/3 per cent on the investment. This is certainly 
a small enough return on the capital invested. 

We now come to another interesting phase of the 
subject, that is the destruction of the forests. -We 
hear a great deal about our forests being rudely 
grabbed by the insatiable pulp maker. Now, as a 
matter of fact, less than 3 per cent of the tiniber 
cut ever enters the pulp mill. This figure is raore 
than conservative, and is vouched for by expert folest- 
ers. The possibility of a dearth of wood has caused 
some of the largest and most conservative mill« to 
lay aside large tracts of land for reforestation and 
for every cord of wood consumed now a forestry charge 
is sometimes added, as follows, to pay for growing 
and protecting timber for later consumption: 


Cost per Forestry 
Year Cord Charges. Total 
000 ..cideseee $4.92 ee $4.92 
1906. -.cexnnchnnie 5.04 - 5.04 
CO saree. 4.83 $0.55 5.38 





Sa oe ewe $5.42 $5.97 
SOOO : Wieckbe debe 5.93 6.48 
WOGe savévesathin 6.10 55 6.65 
Pee ict ctsclecas 5.95 55 6.50 
SOOT Sade chewens 6.39 55 6.94 


The whole question is admirably summed up in « 
letter, from which we quote the substance, to an offi- 
cial in the Forest Service, United States Department 
of Agriculture. This letter was written by the gen- 
eral manager of a group of mills. He says: 

“We own one tract of land containing about 300,000 
cords of growing wood, which cost us about $225,000; 
we have taken practically no wood from this tract; 
the annual interest charges amount in round numbers 
to $11,000, and to this amount must be added taxes, 
expenses of the Forestry Department for work spent 
on the tract, cost of keeping out fires, ete. All these 
expenses are charged to the tract at the end of the 
year, but if no wood is cut from the tract no charge 
“an be made against manufacturing. The longer we 
hold the tract the greater the cost per cord, unless the 
growth is sufficient to take care of the carrying and 
Forestry Department charges, which accumulate at a 
very rapid rate; therefore, inasmuch as we have many 


, tracts containing large amounts of growing wood from 


which we are cutting very little wood at this time, 
the ultimate charge against manufacturing wil! be 
heavy. It is almost impossible to estimate what this 
charge will amount to until we have had years of 
experience, and can compute our costs on the same 
basis that enables the life insurance companies to fix 
their premiums on policies. The same principle is in- 
volved. If we were not looking ahead to protect our 
mills, we could temporarily realize considerable profit 
by skinning our land, as is done in the lumber and 
other industries, but the situation with us is quite 
different from what it is with them. We have mil- 
lions of dollars invested in works and machinery, and 
unless we conserve our wood supply our Investment 
in plant is worth only what it will sell for as scrap. 
On the other hand, a lumberman owning a $1,000,000 
lumber tract can cut all the wood off in a $20,000 saw- 
mill, and when he has skinned his land he can either 
move his sawmill to another location or abandon it; 
his mill investment is small, and his loss amounts to 
little. You will, therefore, appreciate the fact that 
we must preserve our wood supply, and we are will 
ing to go to any practical extent to create a perpetual 
supply of wood for our mills. This is the policy we 
have followed for some time past, and we shall con- 
tinue to follow it so long as we can afford to do so. 
“I have endeavored to bring the above facts hefore 
the Pulp and Paper Investigation Committee at Wash- 
ington. There is no tariff on pulp wood from Canada, 
but there is a tariff on pulp and paper. Now, if this 
tariff on pulp and paper should be taken off, it wouid 
bring us into competition with Canadian and foreign 
mills where wood, or labor and other materials, can 
be secured at low prices,.especially in Canada, where 
there is such an abundant wood supply as te make 
reforestry unnecessary for many years to come. This 
would result in forcing prices to a point where there 
would be but one course open to us, namely, to rea- 
lize on our wood by skinning our Jand and then go 
out of business. I claim that any industry which must 
subsist on wood and which is reproducing the wood 
it consumes, thereby not reducing the forest area but 
maintaining it, should be encouraged and protected.’ 
This certainly shows a very sane realizaticr of the 
duties of society in conserving our natural resources 
Nearly all mills owning large tracts of land have ex- 
pert foresters who determine what timber shall be 
cut. The timber reservations are in constant danger 
from fire. At the time of writing, on one forest for 
eventual paper pulp consumption 300 men are em- 
ployed in fighting fires and making timber-denuded 
zones to arrest the progress of the elements. 
Drought is also a foe to the paper maker, as an 
abundance of water is required to wash the pulp. 
One mill with fourteen large paper machines is run- 
ning with only two machines at the present time. 
The continued droughts of September have resulted 
in a serious curtailment of production. This taken 
in connection with labor difficulties has resulted in 
an extraordinary condition which is that the visible 
supply of paper for the newspapers of the country is 
only sufficient to last thirty days. Paper is being 
consumed for this purpose at the rate of 9,400 tons a 
day and the outlook is far from promising 
The paper industry is very interesting in all its 
phases and we have attempted to draw the attention 
of the reader to some peculiar facts concerning the 
same. 
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Engineering News describes a two-stage vacuum 
pump, capable of producing a vacuum within 6.02 inch 
of the barometric height, which is being used by 
makers of incandescent lamps. The pump is of the 
reciprocating piston and cylinder type with two cylin- 
ders of 12-inch diameter and 12-inch stroke. The 
valves are operated mechanically from eccentrics on 
the main shaft. The machine may be driven by belt 
or gearing, or is built with steam cylinders attached 
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THE MULTIPLE AIR PROPELLER. ITS AERONAUTIC 
POSSIBILITIES FOR DIRIGIBLE AIRSHIPS, 
AEROPLANES, AND HELICOPTERS. 


Scientific American 


with small multiple propellers ef light eonstruetion, 
the pressure is practically the same over the entire 


blade area, and besides this there is a great saving in 


An alr propeller is merely a plane surface moving weight 
through the air in a spiral path According to a well In order to show how much increase of thrust is 
know! vw, the res ince offered by the air to such obtained per unit of horse-power by the multiple pro- 
a i ‘ rease is the square of the velocity. If peller arrangement, the following concrete examples 
a propeller f one square foot area, traveling at may be given A two-bladed propeller having an 
’ SI ] ) 
mile . } ' 
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radii ef gyration, the same thrust will be obtained 
with an absorption of only 0.63 horse-power (0.105 x 
6— 0.63). If the metal propeller is made stronger 
and its speed is increased to 75 miles an hour, a 
thrust of 28 pounds is obtained with an absorption 
of 5.5 horse-power, while fourteen of the small pro- 
pellers revolving at 20-mile speed will give the same 
thrust with a total absorption of 1.47 horse-power. 
These figures give 
the power ab 





pound 


holds good for a 


practical speeds 
althoug! the re 
cent experiments 
of M. Eiffel, the 
butid of the 
Eiffel Tower, tend 
to show that at 
extreme! higt 
speeds there is 














sorbed by the pro- 
peller blades in 
both instances. 
On account of 
their small 
weight, the addi- 
tional 
er required’ by 
the multiple pro- 
pellers for their 
extra bearings is 
so small that it 
may be neglected 
in the compari- 
son. 

Mr. Kimball has 
not approached 
the subject in the 
same way as Mr. 
Hammond, but 
has’ empirically 


horse-pow- 








air propeller th 
resi:sgtance or 
pressure of the 


lhe smal! propellers which collectively take 


air against its 
] te ‘ ’ stir > 
blades onstitutes en each side of the framework of the car 


the thrust of the 


the piace of the single 9-foot large 


propeller are mounted on %-inch shafts, three on a shaft, with eight shafts 


by round leather belting and pulleys from the central countershaft 


All eight shafts are driven 





rhe framework of the car is 7 feet high and 5 feet square 
large two-bladed propeller having an effective blade area of 2 square feet and driven 
by a belt at a speed of 60 miles an hour at the radius of gyration of the blades 
The total weight of the propeller, its shaft, and pulley is 180 pounds. The 


worked on the 
theory that better 
results can be ob- 
tained from a 


It carries at its front end a 


propeller, and The aggregate area of the small propellers is 19 square feet tetal weight of the multiple propeller system taking its place is only large number of 
_i thount te That of the single big propeller is 2 square feet 150 pounds small propellers, 
creases with the Three-quarter View of the Hammond Multiple Air Propeller. Side View of Hammond’s Multiple Air Propeller. arranged in the 
sq e of the ve same plane and 
locit But in order to double the speed of the pro effective area of one square foot, and the blades of revolving at a fairly high speed. As can be seen from 
peller ght times the horse-power is required, since which are set at an angle of 45 deg., if run at a speed the accompanying photographs showing his theory 
the ho power needed to drive such a propeller in of 20 miles an hour at its radius of gyration will embodied in a helicopter, his propellers are arranged 
creases as the cube of the propeller’s speed The exert 2 pounds thrust with an absorption of 0.105 in a light framework 26 feet wide and 17 feet long 
accompanying curve shows this. Up to a certain point, horse-power Because of its low speed and small from the front to the rear. There are twenty four- 
such a i. the thrust is fairly efficient, but beyond thrust, this propeller can be made very light It can, bladed wooden propellers, 4 feet in diameter and hav- 
this’| he gain in thrust obtained per unit of horse for instance, be constructed of goldbeater’s skin ing a 2-foot pitch. This lew pitch makes it possible 
power is out of all proportion to the energy expended stretched on a light aluminium frame. A single large to drive them frictionally at over 1,000 R. P. M. by 

In ¢ r to overcome this difficulty, two inventors propeller, designed to exert the same thrust as a given means of a small \-inch wire rope in contact with 


on opposite sides of the Atlantic have independently 
cenceived substantially the same idea of using, instead 
of a single irge propeller, a number of small pro 
pellers of relatively low speed and consequently devel 
oping the maximum thrust per unit of horse-power 
Une of these inventors, Mr. E. V. Hammond, of Lon 


don, England 


has constructed such a multiple pro 
peller and has conducted a series of valuable experi 
Wilbur R 


has constructed a helicopter, the lifting propeller of 


ments rhe other inventor, Mr Kimball 


which is constructed on the multiple principle Mr 


» show that by in 


Hammond's experiments seem t 
creasing the number of propellers, the thrust can be 
increased directly as the horse-power. Consequently 
a iarge thrust can be obtained with much less horse 
power than would be required were one or two large 
propellers used 


A single 


very 8i0W 


propeller of very large area running at a 
speed would give the same results as the 
system of small multiple propellers; but such a pro 
peiler would be so heavy and cumbersome as to be 
practically out of the question when a large horse 
Moreover 


power is to be used, every part of the 


single propeller’s effective area is revolving at a speed 
different from that of every other part, thus consid 


erably diminishing its efficiency On the other hand, 


number of such small, lightly constructed propellers, 


A 


A 


PP Absorbed 
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Thrust. 
The Thrust of a Propeller Does Not Inerease 
Commensurately with Increased 
Horse-Power. 


would necessarily be made of metal, because it could 


not otherwise withstand disruption by centrifugal 
force 

Let us suppose that we desire to obtain a thrust of 
1214 pounds In order to obtain this, it would be 
necessary to run the large propeller at a speed of 50 
miles per hour at its radius of gyration. The horse- 
power required to drive it at this speed will be 1.64. 
If, in place of the large propeller, six small propellers 
be used, running at 20 miles per hour speed at their 


half of a 19-inch grooved pulley on each propeller. 
The frame which carries the propellers is set at an 
angle of 20 deg. with the horizontal. This angle is 
sufficient to give fairly rapid forward motion to the 
helicopter as soon as it rises off the ground. Theo- 
retically, with an angle of 15 deg., a forward thrust 
equal to 25 per cent of the lifting power is obtainable, 
while the reduction of lift over what would be possi- 
ble with the propellers placed horizontally is only 3 
per cent It is possible for the aviator to vary the 
inclination of the propellers with the horizontal by 
shifting his position slightly, or by moving the hori- 
zontal rudder placed along the rear edge at the high- 
est part of the machine. At first Mr. Kimball expects 
to have this rudder stationary, as shown in the pho- 
tographs, and he believes that it will maintain the 
fore-and-aft equilibrium automatically to a considera- 
ble degree. There are also a number of vertical rud- 
ders at the rear for the purpose of steering. 

The helicopter is driven by a new type of four- 
cylinder, twe-cycle motor, which is said to develop 50 
brake-horse-power at 2,000 R. P. M 

The total weight of the helicopter, without the 
aviator, is about 500 pounds, so that, including the 
weight of a man (150 pounds), it is required to lift 
only 13 pounds to the horse-power in order to ascend. 

















The machine is carried on bicycle wheels at its forward end and on skids at the rear end 
im front of the aviator are a number of levers by means of which he can cut ont any or all cylinders. 








On a control board 


All the moving parts ran in ball bearings. The friction is so slight that the pressure of a finger on the 
starting crank of the engine turns all the propellers, 


THE KIMBALL HELICOPTER IN WHICH THE LIFTING SCREWS CONSIST OF A NUMBER OF SMALL PROPELLERS. 
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THE NAVAL STORES INDUSTRY. 
BY DAY ALLEN WILLEY. 

The Naval Stores industry is one of the most recent 
in the United States, It is only during the last decade 
that turpentine and rosin have been produced in con- 
siderable quantities. In 1890 Florida, one of the lead- 


ing Stat the industry, produced less than $200,000 


A Turpentine Forest. 


The 


stores 


of spirits and rosin. latest statistics show the 
total naval 
United States to be about $2 
an idea of 
its inception At the 
gallons of 
annually, 

domestic and foreign markets. 
of rosin 
pentine spirits has been decreasing steadily since the 
year when the total output 
lons, showing an annual falling off of 22 per cent. 


value of sent to market in the 
5,000,000, which will give 
the rapid expansion of the industry since 
30,000,000 
distilled 
barrels of rosin are sent to 
While the production 
increased, the production of tur- 


present time about 


spirits of turpentine are being 


and 3,500,000 
has largely 
38,500,000 gal- 


1900, was 
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It is needless to say that the site of this industry 
is confined to a very small portion of the United States, 
a great majority of the stills beimg located in Georgia 
and Florida adjacent to the forests of yellow and lob- 
lolly pine which yield most of these products. While 
South Carolina contributed a large proportion of the 
preduct during the first few years of the industry, its 
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being made much deeper than actually necessary. in 
the effort to improve this process, the Bureau of For- 
estry has introduced what is known as the “cup and 
gutter” system, by which more sap is saved and the 
tree less mutilated. Readers of the Scirentiric Ameri- 
CAN are familiar with the efforts which have been 
made in this direction, The Bureau is also making a 


} 
i 


Scene at a Turpentine Distillery. 


quota has been rapidly decreasing The decline in 
South Carolina is principally due to the extensive lum- 
bering operations which have stripped the State of 
the trees especially utilized in turpentine production. 

The processes for securing turpentine have been so 
crude and wasteful that they also form one reason for 
the large decrease in the quantity of spirits distilled. 
The method employed in obtaining the turpentine is 
to make incisions in the trunk of the tree, gathering 
the sap in the same manner as the sap of the maple 
is secured. The incisions are frequently so long and 
deep that the vitality of the tree is greatly affected, 


A Turpentine Contag..tuon im the Shipping 14rde 
THE NAVAL STORES INDUSTRY. 


with the 
kinds of 
begun in 
and 


series of elaborate experiments in Florida 
view of ascertaining the effects of various 
which 
being different 
already much valuable information has been obtained 
as to the kinds of incisions which are least injurious 
and at the same time will permit the maximum quan- 


incisions. These experiments, were 


1905, are made upon forests 


tity of sap to be secured. A certain number of trees 
under inspection have been cut on one side of the 
trunk, another series on another side, while incisions 
have also been made of varying length and depth. As 
a result of these tests, it has been demonstrated that 
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usually the incisions are much longer and deeper an 
neceseary o obtain the de red ( U 
pentine forests, especial | ive been Close 
ol f he work referred to d already many [ 
them have adopted the government process, while the 
cup and gutter system is | £ ibstituted on a large 
orn I i { 
i [ [ ip of the 
‘ other spe of | i grea extended 
At present time about 
) ullor ire utilized in varnishes and 
f t for materia Only in recent 
ha beer ut d extensivel for soap but 
I | ne pr pa va é tolliet soap 
ed el of som form of ntime hile 
1 or 0 ! I es ngredies of 
80! he! popular patent med nes 
The advance in the price of pine lumber caused by 
the great demand for this material for building and 


irposes has checked the turpentine industry 


t ertain extent Up to ten years ago the compara- 

t yw pri obtained for the lumber induced the 

tul l far I to oT ery extensiv — 

tiie extract tf the sap fror the tree not or hinders 
re i t I ire { I ther wavs. 1 t 
entine secured t present comes from the poorer 

z f pine ich as the loblolly, and care is taken 

to save e lar r trees of yellow pine from be 

t ed 

It is interesting to note that im this connection a 

process has apparently been discovered | which 

large quantity of the waste material of pine sawmills 

can be utilized for the production of turpentir If 

the experiments now under progress are successful, the 

ndustry t be revolutionized and the direct extra 

tion of sap from trees abandoned A lumbering com 

pany in Florida claims to have secured spirits of 

pentine from sawdust and other iste at a ma 

cost of thirty cents pe 

gallon The process 0 
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More About the $25,000 Mathematical Prize. 


Some months ago we published a brief article in 
hich we called attention to the prize of 100,000 marks 
($25,000) offered by the late Dr. Paul Wolfskehl of 


for a solution of the Fermat theorem. The 
yesellschaft 


Since 


Darmstadt 

prize is to be awarded by the Koenigliche 

Wissenschaften, of Goettingen, 

the AMERICAN 

a desire to compete for the prize, we 
ing additional and more exhaustive 


der Germany. 


mal readers of ScIENTIFIC have ex- 


publish 


pressed 


the follo informa- 


tion: Dr. Wolfskehl stated in his will that Fermat 
(see “CEuvres de Fermat,” Paris, 1891, t. I, p. 291, 
observ. Il) had formulated the law that the equation 
WA + Yh innot be solved for whole numbers for all 


exponents A which are odd prime numbers. This theo- 


rem of Fermat's is to be proved either in the general 


way intended by Fermat or as an extension of Kum- 
mer’s studies (Crelles Journal, 40, p. 130ff; Abh. der 
Akad. d. Wis. zu Berlin, 1857) for all possible expo- 
nents A Additional references are the following 
Hilbert’s “Theorie der algebraischen Zahlkoerper, 


Jahresbericht der deutschen Mathematiker-Vereinigung 


IV (1894-95) 72-173, and Encyklopedie der math« 
matischen Wissenschaften, Bd. I, teil 2, “Arithmetil 
und Algebra” (1900-1904), I C 4b, p. 713 


The prize is to be the Koenigliche 
Wissenschaften of Goettingen. 
The 


monographs in 


awarded solely by 
Gesellschaft der 
l not 


printed either as 


Manu- 


scripts wv be accepted solutions must be 
periodicals or in 
form 

The 


e provided by the author wit 


pamphlet or book so that they can be purchased 
by any « 


I 


ed solut 


ompetitor, Koenigliche Gesellschaft must 


1 at least five such print- 


No solution will be considered which is 


ORS, 


printed in a language unfamiliar to the judges. Trans- 


lations will be accepted for consideration. The rules 


do not state that the solutions must necessarily be 
written in German, and since most scientists are 
familiar with English we presume that printed Eng- 
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The 
burnt 


rotten eggs, the offensive odor disappears at once 
faith in the disinfecting qualities of 
sugar appears, therefore, as well founded. 


popular 


a is 
Coal Mining in China. 

Interesting information about Chinese coal mines is 

contained in a report by the commercial attaché of the 


British embassy at Peking 


Little is known concerning the operation of the 
Manchurian mines granted by Japan to the South 
Manchurian railway company. The fact that no coal 
from these mines reaches Newchang indicates that 


their entire product is taken by the railway and local 
consumers. This coal is of excellent quality. A great 
deal of coal is mined by the Chinese in the province 
Coke made at one of these mines is used 
in the mint at Tientsin, 

The 
Mining 
nearly one million tons in 1906 
the Northern Railway and steamers 
sumers throughout northern China and part of Man- 


of Shansi. 


Chinese Engineering and 
Tientsin, produced 
These mines supply 
con- 


the 
northeast of 


three mines of 


Company, 
and local 
churia 

In 1905 a mine in Honan, in which a vein thirteen 
feet thick had been opened, was flooded so badly that 
send to England for additional 
pumping machinery. The coal of this vein proved too 
friable for use, but a vein of good quality ten feet thick 


it was necessary to 


was found at a lower level In 1906, the Shantung 
3,000 tons of coal from 


Mining Company extracted 16: 


its Fang-tzu_ collieries This company operates a 


factory and one of the few coal washers in 
150 tons per hour. 


briquette 
the Far East, with a capacity of 
In Kiangsi are hundreds of coal mines operated by 


the most primitive methods. Near the Hunan fron- 
tier, however, are mines operated under the direction 
of German mining engineers and connected with the 


a railway 200 miles long. These mines 
1908 for 


River by 


Siang 


were opened in 





securing the liquid is 


follows First, the sma 
pieces of pine are rut 
through what the lun 
bermetr call a hos 
viel is the ma 
terlai i t becor 
pract iwdust 
Witt ! dust from the 
ther . } t! 
i erial $s ca ed | 


means of an endless con 


veyer through the upper 
part of a still and drop- 
ped automaticall into 
e series I etort \ 
ist is ea retort 
filled, stean 8 applied 


quantities that 








- the purpose of supplying 
the forges and _ steel 


works of Hangang, which 
had been greatly de- 
veloped under German 
Their 
ean be in- 


management out- 


put, which 


3,000 tons per 
now 1,000 
which is con- 
coke. The 
shaft is 13 feet in 
and 375 feet 
Two veins are be- 


creased to 
day, is tons, 
most of 
verted into 
main 
diameter 
deep. 
ing worked, at depths of 
160 and 320 feet. The 
main gallery is 3,000 
feet and the 
done by 


long haul- 


ing is electric 


locomotives It is esti- 


mated that this district 








the turpentine m the 
form of crude spirits 

secured after an hour's 
reatment The liquid 


neh passes into a tank 


vith condensed steam, the oil rising to the top. Con- 
veyed to a@ second still, it then passes through a cool- 
ing worm to prevent it from evaporat and is 
finaily purified in vats especia des for t 
purpos 

It is claimed that the quality of the turpentine is 


such that it can be 
for which the spirits obtained in the ordinary 
employed. Apparently the 
for at this plant about 


utilized for practically all purpose 
way are 
experiment is successful, 
1000 gallons are now produced 
the 


gallon of turpentine 


monthly Calculations which have been made of 


quantity of material required for a 


show that the waste of 500 feet board measure of 
lumber is sufficient for this quantity. The manufac- 
turere estimate that a cord of low grade pine sawmill 
dust wtil yield from five to ten gallons Trials that 
have been made ith fat ht wood ow that a cord 
of this material produced from fift to twenty gal 
lons, while yellow pine stump eld , t t 
thirty gallons to the cord These f res are of mi 
than passing interest since they show very cl 
that a large amount of stumpage which has been left 
in the pine forests as practically valueless can be uti 


lized by the process we have described. While the 


present cost of manufacture is thirty cents a gallon 


in all probability this expense can be considerably re- 


duced by the introduction of more improved appar- 
tus 

By far the most significant feature, however, is the 
uct that such an enormous quantity of waste ma- 
terial Instead of being thrown away may become an 
exceedingly valuable asset and that every sawmill in 


the yellow pine district of the southern States of this 


country can have its auxiliary plant it so chooses 
for manufacturing turpentine, just as so many cotton 
gins now have cotton seed oil and fertilizer mills 
connection with them for treating what was also 


few years ago considered a waste product 





Turpentine on the Wharf Ready for Shipment. 
THE NAVAL STORES INDUSTRY. 


lish dissertations will be considered. Should the suc- 
cessful solution be the work of several collaborators 
or inspired by the work of several mathematicians 
the Gesellschaft will divide the prize as it may deem 
advisable 

The prize will be awarded not sooner than two years 


after the publication of the successful solution by the 


Gesellschaft. This period of two years is stipulated 
in order that the mathematicians of the world may 


the correctness of 
the solution which has won the prize. 


If the prize is not awarded by September 13, 2007, no 


have an opportunity of verifying 


further claim will be considered 
the 


or periodical form 


Since solutions must be submitted in pamphlet 


AMERI- 
his columns to 


Editor of the ScrentTiri« 
decided to 


the 


CAN SUPPLEMENT has open 





those contestants whose solutions have not already 
been printed and who may wish to submit copies of 
the Supplement containing their solutions to the 
Gesellschaft His space is so limited, however, that 


he cannot promise to publish all solutions sent to him, 
+ e+ 


Sugar as a Disinfectant, 


In many parts of Eurvupe it is customary among the 


people to burn sugar in rooms, a practice which 


sick 


is considered by physicians as an innocent 


supersti 


tion, neither beneficial nor harmful Prof. Trilbert, 
of the Pasteur Institute at Paris, has, however, demon- 
strated ‘recently that burning sugar develops formic 


acetylene-hydrogen, one of the anti- 
of sugar (77.16 
were burned holding 10 
After the cooled bacilli of typhus 


tuberculosis, cholera, smallpox, et: 


most powerful 


septic gases known Five grammes 


grains) under a glass bell 


quarts, vapor had 
were placed in the 
half an hour all 
burnt in a 


bell in open glass tubes and within 


the microbes were dead. If sugar is closed 


vessel containing putrified meat or the contents of 


contains 
million tons, of 

which the greater part 

can be extracted through 
remainder can be reached by a 
Attached to these mines are 
174 coke ovens, a briquette factory, a fire-brick factory, 
a foundry, coal washers, etc. 


of Ping-siang 


300 


and the 


feet 


galleries 


shaft 650 deep 
From the railway ter- 
at Chuchow the coal and coke are conveyed to 
The Ping-siang Coal 
brilliant success in 
the face of enormous difficulties, and it deserves great 
the introduction of 
a primitive land. 


minus 
Hangang in towboats and junks. 
Mining achieved a 


Company has 


credit for European methods into 

The following table of the annual production of coal 
in China is condensed from a table compiled in 1906 
by Prof. Drake, of the Imperial University of Tien-tsin. 


Annual Prod. in tons. 


Mines Mines 
owned by owned by 
Province Europeans. Chinese. Total. 
Chili 1,200,000 1,000,000 2,200,000 
Shansi 3,000,000 3,000,000 


Shantung 800,000 500,000 800,000 


Honan 100,000 700,000 800,000 


Other Prov 230,000 1.860.000 2.090.000 


Total 1,830,000 7,060,000 


Ft 


890,000 


>.2- >. 


Lower Postal Rates to England, 





October first witnessed a heavy increase in mail for 


Great Britain and Ireland, the rate changing from 
5 cents to 2 cents an ounce at midnight. It is too 
early as yet to tell what the volume of increase will 


be, as there are always large accumulations of mail 
matter held back when there is any change in a postal 
rate \ annual saving will be effected in thou- 
sands of concerns who do a large foreign busiaess. It 
that will and 
similar arrangements 


big 


is hoped other countries fall in line, 


make 
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The Ed f Handy Man’s Workshop will be glad to receive any 


hints for s department and pay for them i: available 


THE EVOLUTION OF THE DOVETAILED BOX. 
BY CHARLES CHRISTADORO, 
The accompanying engraving illustrates a self-locking 
which cannot be pulled off in either 


double dovetail 





THE SELF-LOCKING DOVETAIL JOINT. 


direction. On one of the pieces the tenons are cham- 


fered at the inside while the grooves on the other 


formed with a correspondingly chamfered 


The corners are joined not by forcing one 


piece are 
inner wall 
side piece at right angles to the other, but by plac- 
side pieces within the ends of the end pieces 
joints into place by 
outward. A box 


ing the 


and then bringing the corner 


moving the side pieces diagonally 
thus constructed cannot pull apart without first crush- 
ing in the sides, as this is the only direction in which 
the tenons of the side pieces may be moved out of 
engagement with those of the end pieces. 


—>~~<>- 
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CUTTING WOOD WITH PAPER. 
A taliow candle bullet can be fired through a board. 
driven by a cyclone will penetrate a tree. A 
stream of water, under high pressure, will tear the 
skin off a man’s hand. A copper disk rotating slowly 
can be cut by a steel cutting tool; but if rotated at 
high speed it will turn about and cut the tool. These 
facts suggested the following experiment on the cut- 
Everyone knows that the hand 





A straw 


ting ability of paper. 
can be badly cut with paper; but the experiment was 
undertaken to discover whether hard substances, such 
as wood, could be cut with paper. 

A page of the Screntiric AMERICAN was trimmed to 
the form of a disk, 10 or 11 inches in diameter, and a 
wooden spool was glued to the paper at its center. 
An electric fan was dismantled of its fan and guard 
and the spool was bored out to fit snugly on the arma- 
ture shaft. A wood screw with its point blunted was 
threaded through the spool and against the shaft to 
fix the disk securely thereon. Then the current was 
turned on and a pencil was held lightly against the 
edge of the spinning paper. Although the paper bit 
into the wood the centrifugal force was not sufficient 
to hold the paper rigid, and instead of making a clean 
cut it scratched the wood as if by a file. The fan 
was making about 2,000 revolutions rer minute, but 
the speed should have been doubled for so thin a paper. 
Better results were obtained by pasting the paper on 
a disk of cardboard of smaller diameter, so that the 
edge of the paper projected half an inch over the peri 
phery of the cardboard. With this a clean cut was 
made into the wood of the pencil 

But the best 


Scientific American 


ed as a lubricant. Neither the paper nor the Bristol 
board showed any material wear with use. The 
photograph shows the Bristol-board cutter making a 
eut, while in the foreground is a pencil which has 
been cut in two by the paper. 
9 

A UNIVERSAL JOINT OF SIMPLE DESIGN. 

Most universal joints on the market have at least a 
dozen different parts. One which has a big sale at 
present has no fewer than seventeen distinct parts, 
not including the shafts or feather keys for adjust- 


ment. 

The universal joint illustrated in Fig. 1, which was 
designed on account of the high price asked by some 
of the standard makers, and which has given every 
satisfaction for the rough purpose for which it was 
intended, has but two jaws, two pins, and one washer 





Fig.l. 
A TWO-PIN UNIVERSAL JOINT. 


or distance piece, shown in plan and elevation om the 
right. 

It will be noticed, however, that this design is im- 
perfect, in that the two pins, which cross each other 
at right angles, are not in the same plane. To improve 
upon this, and also to reduce still more the number of 
parts, the writer designed a joint as shown in Fig. 2. 
A model was made and so far it seemed successful. 

The model was shown to a well-known engineer, who, 
while commending the idea of reducing the number 








Fig Il 


UNIVERSA4. JOINT WITH ROUND PIN AND SLOT. 


of parts, pointed out the bad features of the design, im 


having a round pin wearing on a flat surface. 


The writer tried to rectify this by having a square 
slotted hole instead of a round one, and a square shaft 
or pin with a round hole through, for the main pin. 
This he found would require so much fitting that the 


cost would bring it up to the standard price 
T 


to a practical test, but is open to criticism 


n Fig. 3 a design is shown which has not been put 
The slotted 


247 


round hole shown in design, Fig. 2, has been changed 
to a slotted square hole, 

One end of the pin in diameter is the same as the 
diagonal of the square body. The other end of the pia 
is the same in diameter as the side of the square 

ome is no reason, however, why the square ‘body 
of the pin could not be continued to the end, and fitted 
into a collar or bushing, the inside hole of which being 








Fig. ih 
THE SQUARE PIN UNIVERSAL JOINT. 


a scuare tight fit, and the outside a loose round fit, 
to enable it to revolve, as the other end of the pin. 


tte — 
->-o,o 


HOW TO OBTAIN FRESH WATER FROM SEA WATER, 

A common method of getting salt from sea water is 
to place the liquid in shallow vats, and expose it to 
the sun until the water is evaporated. Someone has 
sugsested that the same process of separation be useG 
to get fresh water out of the sea water. Cover the vat 
with a pane of glass which is tilted slightly. The 
radiant heat of the sun passing through the giass will 
evaporate the water, and the vapor condensing on the 
under side of the glass will run down the inclined sur 


‘ 


A receptacle at one side 





face and drip into a trough 
will catch the fresh water that flows from the trough 
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A S}MPLE APPARATUS FOR DISTILLING FRESH WATER 
FROM SEA WATER. 


The condensation may be expedited by pouring water 
The glass will thus be chilled without 
into 


over the glass 
interfering with the passage of the sun's rays 
the vat. 
—> 2 <——__—__—— 
Waterproof Matches, 
BY JAMES BAILEY 

Perhaps some of your readers would be interested 
to know that I have found a simple, inexpensive wa) 


Into some melted parafine 


to waterproof matches. 
(cave being taken that it was as cool as possible) | 
dipped a few After with 
drawing them and allowing them to cool it was found 
easily as before being 


ordinary parlor matches. 


that they scratched almost as 
Several were held under water 
lighted as 


coated with the wax 


for six or seven hours and all of them 


easily as before immersion When the match is 
scratched the 
paraffins is first 





cutter was made 
out of a sheet 
of threeply 
Bristol board 

the kind on 
which drawings 
for the Patent 
Office are com 

monly prepared 

With this stiff 
paper the pencil 
was cut into 
very quickly, 
and the cut was 
exceedingly fine 
and clean. When 
the lead of the 
pencil was 
reached, the 
progress of the 
cutter was much 

















rubbed off and 
the match 
lights in the 
usual way 
Matches treat- 
ed as above 
would be very 
useful on camp 


ing or canoeing 
trips, as they 
do net absorb 


moisture. Since 
more rubbing is 
required to light 
them than the 
ordinary match 
it would be 
practically im 
possible to set 


Pye 


them on fire 





rceidentally 





slower because 


the eraphite act- 


CUTTING A PENCIL WITH A DISK OF BRISTOL BOARD. 


THE SCIENTIFIC AMERICAN AS A CUTTING TOOL. 


dropping 
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the invention, and date of this paper fu water with a little sugar into tl ig -elati > hom | Crane, traveling, A. W. Bright 899,712 
f gt fo the weight and volume relations of chemi-' Cream separating device, J. H. Reed . 899,804 
- ———— - ——— — 
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Ocrozer 10, 1908. Scientific American | 249 
08. =— a : aiken 5 : 
Crupp. . ©. WS wcrccvcestemeiae _ 899,661 FH : A LIST OF 1,500 mining and consulting engineers on | Kiln, Croft & Reif .........ccceeeees . soc, 
— Cult ent, F. H. Weaver.... 900,004 assl| 1p ve semen S$ cards. A very valuable list for circularizing, ete. | Kinetoscope, G. A. Kiaak .....0..see+« - 200.542 
Cultiv e, C. Soltes =< eeee- 899,917 Price $15.00. Address Munn & Co., List Departinent,| Lacing fastening, W. W Munsell. SUD RRR 
brass, ( KE. ¢ x Advertising in this column is 7% cents a line. No less | BOX 3, New York. Lamp font attaching device, W. T, Jones. 900,020 
redue Cult OW, than four nor more than ten lines accepted. Count Inquiry No. 8770.—For parties who make short a on ent, E. B : = . 890,514 
nd col q Culve ow a seven words to the line. All orders must be accom link twist chains, links from ¥ inch up, | wee somal “7 1 Roife and bracket a00. 808 
7 ct . ‘ » y » *2. ¥ « sig ’ J Lorre Ss Buy 
dine : pe LR panied by a remittance. Further information sent on Ing No. 8771.—Wanted to buy tune sheets | Lathe with several mandrels, semi-aut 
rT P Cu R. |} a se request. torn on music boxes. matic revolving, M. H. Bilanck« 900,00T 
1@ , r. motor \ Levedat sl. .. 899,746 READ THIS COLUMN CAREFULLY.—You will find > Lathing, metal, W. G. Hurlbert 900 019 
to the 3 Cylind ® hines, increasing — _ | inquiries for certain classes of articles numbered in at airy ond, 8774 For machinery for making | Lavatory support, A. & G. Coons os» 809,956 
I the i "the . ficiency of, A. Vogt... roegg eg consecutive order. If you manufacture these goods Pp. y tong genus, mechanism of the, H 
Dam, W. M. Ransor ;  ecpeeees ease 99,705 | write us at once and we will send you the nameand| Inauiry No, 8775.—Wanted to buy stock novelty . og oh OS ae sereeees 
if ! tT ts e and nak ig e a . u a _ Pe ys 44 F ’ on 0 eee es 
. § ae n tion for, Macherski & address of the party desiring the information. There | °T Jewelry catalogues. | Lid holder G. A. Se hwanke x 
b -...s.eees 899,879]18 nO charge for this service. In every case it is Inquiry No. 8S77%.—For manufacturers of rew apers, | Life preserver, H. P. Thorn SOU, 035 
z > = See s.ccaveeseweneneel 899,758 | necessary te give the number of the inquiry. | binders and mowers. Lifting and transporting apparatus, J. Bi 
ae C. Edgertor .... 899,961 | Where manufacturers do not respond promptly the Inquiry Ne, 8779.—For parties manufact — ner és coe 900,061 
. g apparatus, A. D. Furse.... 899,521! inquiry may be repeated. ied gas, zasoline, steam engines and boilers; also packing | Liquids, safety device for the mouths of 
INS I Hennermann . 900,014 MUNN & CO. and mineral wool, steam supplies, iron and lead pipe, vessels containing volatile combustible 
oO. T. & O. C. Gullixson 900,072 power transmission machinery and steam fitters’ <ools. Re, GGG ccccccce . a endwae . 800,911 
Drow e, J a Ww I ade ees - 8 = _ Inquiry No. 8S780.—For parties who make garoline oa, trimmer, Johnson & RAF <vccee “arers 800.538 
e Door for | s » Churchill -++ 899,588 stoves, aading apparatus running gear, a 
Door operat mechanism, J. BE. Osmer, BUSINESS OPPORTUNITIES. I i N 8783.—F P P " BY. cs ab0n00sebenseeees oeee 800,075 
goo 899,999 . . , ° nquiry No, ° «—For manufacturers of sma Lock, See Nut lock, 
. H. T. Krakau on { O00 027 A CORPORATION of highest standing having large | drummer's traps as whistles, rattles, rooster crows, etc. | | ~~ k i ; G Collins : 
Draft Ss spate 7 me=" | well equipped factory and selling organization. and I » . SON ee gg Raga ~< 
Draft 1 mng m . iH ef oo | ample capital, desires to manufacture and market me- t nentvy No, S784 For manufacturers of alvohol | loom, gauze, A. Hannah........ ‘ Bon aT 3 
Kr 900,023 | chanical inventions of unquestioned merit. Corres- | DUrners for lights and stoves, Loom take up, Wehrlen & Matthews : 808, O81 
F ,| pondence solicited. Address K. A., Box 773, N. Y. City. Inquiry No. 8786.—For parties to manufacture | om weft re plenishing mechanism, Willian ; ; 
OM } "i . _| glass balls blown about I'¢ inch in diameter wit» a son & Collinson 909 586 
RI quiry No. 8611.—Wanted to buy springs for! inch hole through the center, should hold about 2 Looping machine winding attachment, J. IP 
S09 light power purposes. poands to the square inch of steam pressure Barger ‘ 808, 87 
Sy) 2°" | $100 FIRST MORTGAGE 6 Per Cent. Gold Bonds. #0 Inquiry No, 8787.—For parties who manufscture cae ator, J. Noe a Se ae pee pend 
ATE soo eso | 28h or $91.50 in ten monthly payments. | Lewis N. | cat-gut. eet 7 sto 4 L yo - 1), 881 
. 4,652) Rosenbaum Co., Inc., Investment Bonds. Capital a. Inquiry No. & —For the manufactursr Be tee | EO 
a 899,937 | Surplus $138,468.03. Washington Bldg., Seattle, Wash. “ Brooks improved aay pump.” =r - M ante ne, = J. = — ban 509,804 
| | a wx nderaon . BUD, TSI 
‘i 899,727 Inquiry No. 8650.—Wanted to buy file cutting Inquiry No. 8792.—For a firm that manufactures | Mail delivery apparatus, Re id & Helases 
1.96 machinery. glase’ holders made of glass. berger és “- PF 
<4 899,845 ; vac “pinm 1 y 4.— y Mandre ce sib \ Be 
0 988 99,845| BUSINESS BOOK FREE. Tells how you can secure | « Joaviry Ne. $794.—For manufacturers of. the Menfirel, oi Ms up ble wr q Hansen 
: 200 yuq | the actual working plans, the money-making systems, a " Mantle ring mold. B. D. Kenney 
os 944 | schemes and short cuts of 112 great, big business men--to Inquiry No. 8795.—For a mechanical device for Satie Ss mon, » — , 
899,531 | increase your salary—to boost your profits. Book is free. | catching or destroying flies, mosquitos, etc.; also ‘traps | Match making machine, G. P. Loomis... . 
S44 “anand System, Dept. 177, 151-153 Wabash Ave., Chicago. for catching snakes. | mongastng ori e for dressmakers and the e 
0.041 ws, eo — Inquiry No. §8796.—For concerns manufactiring | y,,, aoa : de : — r touM R ¢ — 
ca te stills adapted to the manufacture of denatured alcohol, | “°*5Ul Ns Cevice, Barmen . t. Camp aon. 785 
99, 635 " q 00.785 
PATENTS FOR SALE. Inquiry No, 8797.—¥or manufacturers of fiber. Measuring veaneis, etc., float-controlled ds 
‘ 899,638 FOR SALE.—A carousal, patent No. 894.386, issued Inquiry No, 8798.—For manufacturers of «nicro viee for, J. Meyer R10, 884 
om ° oly 28, 1908 vee wes ty ed in accident few days | lens ‘used in small articles such as pencils. charm, etc. | Metal cutting tool, 8. Newbold 81), 608 
7 SID ¥ 209,687 | after it was allowed. Will sell reasonable. Address In » Metal sawing echanis A. Tindel 900,047 
~ ‘ E > quiry Na, 8799.— Wanted to buy new or se »ond- 1 wing mechanism nile : 7 
is 900,005 | James Petracek, Oberlin, Kans, ham box nailing machine for small packing cases: M ilk can, F. H. Richards .. 4D, TOS 
04] : eon gag| . Inauiry Ne. S667.—Wanted to buy needle, pinand| Tnauiry Ne. SSO0,—Wanted complete data {a re- ners ; wee Dl pata for seceverng. 3. 710 
“9 | pen machinery. gard to pegamoid. u Mines and re ovine dust and gases there . 
891 A MONEY MAKING PATENT FOR SALE.—Porta-| _ lnauiry Ne. SS0:2.—Wanted to buy machinery for from, means for ventilating, F. 1 
ble coal bin for kitchen and parlor. For full tnforma- — and polishing oilstones, whitestones or ¢rind- Byers ll sou FOR 
t ' tion address A. H. Koch, 228 W. l4lst a New York ba “ oa s. Mines, removing dust and gases from, I 
- 899,770 i nquiry Noe. S80: For manufacturers of| files, yy Byers .. sastanm . 200,500 
66 - tes bat No. 8685.—Wanted to buy Ig to inch | screws, druggists’ supplies, bardware in ers of] and | Mining machine, coal, L. W. Veitch ont Od 
764 299.618 ) 15 tempered spring steel. agricultural machinery. | Mitt, base ball, J. Gamble , 
? ine ting mecha 1 FOR SALE OR MANUFACTURE —Patent No. 896, Inquiry No. 8804.— For parties dealing in wind-| Motor starter, electric, W. C, O'Brien 
And 899,498 | issued August 18, 1908, for antifrictional bearing for mills. wood split pulleys, wheelbarrows, cutlery and | Mounting, G. W. Dover. see 
bp Engines g d e for cars, automobiles, heayy wagons, machinery. Address | picks. Music leaf turner, J. W. Albin 
Pu. te 1 r. Dicks 899,715 | A. B. Chapman, 607 Marion St., Tampa, Florida. Inquiry No. SS05.—Wanied to buy outfits and a! = _ — ofniuets able spool for, De 
197 eee. Inquiry No. 8687.—Wanted to buy motor plows. supplies for brazing, : — a wi x = , at 
Evap ’ a . Nail puller, W. F. Hobbs POO.010 
z. E - , c ; Inquiry No. SSO6,—For manufacturers of draw- | Joie machi : HL Sel . 00 TAT 
3 Exploa! z . ‘ : FOREIGN PATENTS for meritorious and valuable | ing materials. ee mat ine, ! . chults -. 800,761 
4 xp sI Ab SUY,S55 | inventions (especially British) negotiated upon a con- _— ’ . . ec e supporting frame teupach, 800 tr2 
Explosives, | 1 ae ed nitroce tingent basis. Absolutely no fees accepted. References cctauiry No. 8807. For dealers in second-hand | Nest, automatic trap, F. 8. Barzee 80.700 
103 lose G. H. Wads th S99 given and required. L. Henry, 141 Broadway, New York. aot ? Nitrites, preduction of, C. N. Rilber Su0,76 
Extractior pparatus, M. Chamberlain. 899,512 : “ Inquiry No. 8810.--For makers or importers of Nut and bushing for connection boxes, com 
SI § en. L. Owet R99 5h Inquiry No, §699.— Wanted to buy two-stranded | porous water bottles or jars to cool drinking water by bined lock, J. 8 itter 
I Y 4 R 
S68 Fan, 0. Selg 899,684 | soldered wire for heddles. evaporation. Nut blanks, tapping, 0. A. Smith 
tei Farm gate, L. Lies 899./4/| FOR SALE.—Safest, best and easiest draft manure|, Inquiry No. S811. -Wanted to buy electric tattoo- | Nut lock, W. A. Smith a 
; = Fa . I I iH er 899,972 | spreader. Works without an apron. Address A. A, | ng needles, inks and stencils. Nut lock, H. Jeffrey . : . phe 360 
oe ' Feed mect sm, C. A. I 899,981 | Fokken, Raymond, South Dakota. Inquiry No. 8812.- Wanted to buy outfits for | Nut lock, W. F. Barron , RH, 40 
, k Fence guard, wicket, A. L. J. Miller 899,605 ‘i 7 a manufactaring fuel briquettes from sawdust Nut tappng machine, 0. A, Smith 800,075 
I t Fertilizer, I R. Coate 900,056 Inquiry No. 8701.—Wanted to buy solar engines. ’ Oileloth, manufacture of, M. Abrahams 800. 821 
70 i Fertilizer distribut Ww. I Wrecmne R99 50 ? Inquiry No. SS13.—For manufacturer of the! ore feeder, & T. Graham 800 27 
; itn Bintetimtan é , a) 899 646 FOR SALE.—Patent 887,125 for apparatus for instan- | “Steele” mixer for mixing food products, etc. Ore roasting and briquettl: g apparatus, ¢ = 
: Fibers setgge sel le ig a taneously killing, with safety, all the rats ina burrow, Inquiry No. 8814,—Wanted to buy hand lever air F. Buek 5 890.507 
i 5 vee" -“ _| including sucklings, at nominal cost. Demand must be 100 Ibs. pressur oe yee 
t ache « vp 899,846 | unlimited. Address Henry Reese, 1522 Madison Ave., | PUPS Cpbgrercns gg Oven buildings, fron structure for K 
' Fifth ee Ww H. Dive 899,660 | Baltimore, Md. , Inquiry No. $815.—Wanted to buy carriage and Bernhard : ROG. HOT 
Filr y pparat i ght J : wagon hardware coal, iron and steel. Overalls, L. H. Wise 900,050 
I 899,545 Inquiry No. 87'21.—Wanted unwelded tubing that Inquiry No. 8817.—For a firm that forms small | Packing ring for stuffing boxes, hollow 
490,645 | is used for structural work. articles of wire, also a firm to make wooden rings about G. Huhn SO, ORS 
09 7 : she ste s older ¢ stove-lid ‘ ; easler.. 800,092 
i 899,749 PATENT No. 884.167.—A new one. Nothing like it 3 or 4 inches in diameter. : 2 lder for t - li iftes . ae oe wo 
4 ' 99.984) patented. Worth investigating, Address R. L. Kennon,| Inquiry No. 8818,—Wanted to buy specialties in | **! A Ra ME cs pe cos ae ge = Pape ee 
t SW.00< | Jr. Box 87, Birmingham, Ala. large quantities. 4 ae imanuce uring, H. ¢ nuter ‘ ’ 
1 ' 899 952 I i N 8819.—F fact we of Fmeel Paraffining vessels, device for | ( Car 
24 j 900,011 Inquiry No. 8735.—For parties making a stil! for nel ry ~ 4. or manufacturers Of Fixosl- per aoe 511 
‘ | the purpose of extracting alcohol from saw-dust. sior Welding Compoun Parcel carrier, L. Rieder SUD SOG 
t 899,617 ‘ sos alee ai Inquiry No. 8820.—Wanted to buy pressed fiber) Parer, fruit, D. F. Hunt 900.018 
T 899,914 5 FOR SAL LF - fog oe No mr 551 “Vv emnele Cc eaning boards 1 foot wide and from 1-16 to 4 inch thick. Pasteurizing apparatus, L. 8. Pfout re 
. 2epe device.” tools for manufacture, trade quite we : , : ° > on 
45 R99. ¢ ie a aa * Inquiry No. SS821.— Wanted to buy machine;y for issue j ‘ 12,868 
S99 established. Address K. P. Gaylord, Rochester, N. making a rough composition board, something ‘ike a| Pedal mounting, C. F. Koester 809,729 
1 899 Inquiry No. 87:36.—For manufacturers of machin- | *traw board i Peptisating colloidal elements, H. Kuzel.. 890,875 
) 899.852 ery for making matches, also machinery for making Inquiry No. SS8'22.—For manufacturers of dredg- Photographic apparatus B. Low et al 800,792 
899,946 | purses and hand bags. ing machinery to be operated by gas engine Photographic film cartridges developing 
> — Inquiry N For manufacturers of crepe box for, P. Abbott ROe, 405 
) 299.960 paper and pay es Photomicrographical apparatus, | N. Mer 
Og 7 5 “ } ¢ nn ROO. TOR 
) 809 79 HELP WANTED. Inquiry No. SS24.—For a firm to design gue build hina Ghaiies O. Kurts ane 740 
) 399.654| WANTED.—Competent foreman for modern shot- | #" #utomatic mac bine for making finger shiel< | Piano violin, W. Klink 00,021 
) 299.744| making plant having capacity of 15,000 to 20,000 tons a Inquiry No. SS825.—For manufacturers of *%& new | Picture for ~oscopes and similar devices 
n R99.702 | vear. In writing, state experience and wzive references, | device to split wood. | Crocker & Payne 
299.841 | Winchester Repeating Arms Co., New Haven, Conn. Inquiry No. S826.—Wanted to buy small fuei com- | Picture frame, knockdown, F. Parker 
eee uahien In uiry No. 8737.—For manufacturers of machin- | Pression mac bines both manual and engine power . bontts g machine ° 2 Patri 
500.506 for making tooth-brushes, shaving brushes, gal- Inquiry No. SS'27.—For manufacturers of anvealed easurephone ye irdner 
SUD oS4 pat A on water buckets, I ‘ibs and holders. rlass. tall ay 5 Rr . yn ; 
SoOoT0 ” " eure « despatch systems Sending pie 
900,043 | ac inet nee 50 SS a to buy thin, highly anism for, C. 8. Jennings 890,500 
800.810 Pneumatic drier and conveyer, W. F. Cari 
899.895 AGENTS WANTED. Inquiry No. SS29.—Wanted to bay machinery for ton y - ‘ ‘ . 890.653 
899:929 | REINHOLD ALUMINUM SOLDER sells at sight. | making pins, hair pins, hooks and ey Pneumatic drill, M. Hardsocg 800,720 
Absolutely new article Splendid seller. send 5) cents Inquiry No. S830.— Wanted to pol machinery for | Post hole digger, W. Wininger REO de 
g99,907 | Tor sar po and instructions. Easy to get busy with | making brushes and baskets. Pressure gage ES Wheeler 299. 982 
this. E. M. & R. Co., Sunday Call, Newark, N. J. Inquiry No. 8831.—Wanted to buy knittiny; ma- Pressure regulator, A Schum. 80 8 
Inquiry No. 8742.—For manufacturers of water | chines. Printing a eee a a icket 2 
still, also of thermometer tubing Inquiry No. 8S832.—Wanted addresses of high- — K Leb —— ring apperatus, ticke 200.671 
' whe 29.87 


z weavers, preferably in New \ ork. , . 
| -s P grade label wea 1 wed ss | Printing device, J. J. Sayre . ROO, G24 
Inquiry No, 8S833.—Wanted to buy a peanut snell- | printing press | rotary folding mechanism 


SITUATIONS WANTED. mi A, ting press rere 





WANTE D Situation with some honorable structural Inquiry No. 8834.—Wanted to buy a 2-jiorse-| Printing press rotary folding “mechanism 

9 | engineers, by honest young man with ingerious ability. | power gasoline engine for spray wagon workliig on H Lang 800.742 
900.065 | Address James Ashmead, Ticonderoga, N. Y. hilly ground. Printing press rotary * folding mechanism 
inquiry No. 88S34.—Wanted to buy toothpie:: ma- J. J. Walser 800,771 


900,010 | Inquiry Ne. 8746.—For dealers in paper and card- 


board making machines. 
899.628 | tennis No. 8836.—Wanted to buy decort/jating —— tubular articles, apparatus for 


machines for sisa Johnson 





Printing press side guide, C. J. MeArthur 

























































































“closit 4 z dev ice, B. Steinman. WW « _w i tot f 1 »m./| Projectile loading, G. W. Gentieu . 800, 
ve machine | AUTOMOBILES. nepentes No. S837. anted to buy folding um Pruning implement, B. F. Talley....... 899 G87 
f, F. H. Pierpont | HOW ABOUT YOUR GASOLINE MOTOR? Does it — . Puller. See Nail puller 
& Golloday aad smoothly? Sen¢c 0c. for 36-page text-book “ Uar- Inquiry No. SS3S8.—Wanted to buy metall'c tar Pulling machine. FP. Bickel ......... «+» 899,943 
run smoothly? Send 36-page text a ets similar to clay birds used in shot-gun shooting. 
| bureters and Engine Troubles.’ Breeze Carbureters, | © Pulley, ©. F. Murray so, 7h4 
. 242 Halsey Street, Newark, N. J niry No. SS839,—Wanted to buy cheap auto-| Pulyerulent material, producing solid } 
S mobil pleces row L. Welss 
> odemeve Inquiry No. 8748.— Wanted to buy polished or lac- : , 4 to buy portable bivdro. | Pum 1 Che 
x. - Rod , quered brass in sheets 29 gauge, quarter bard in temper. PR Ra ne Wanted t y portable bydr a ~ . s ~y Blanchard 
ol Se es Inquiry No. 8841.—Wanted to buy lunch counter Pe air, ©. A, Hague 
Grind a Ww. Sipe } TYPEWRITERS. and restaurant fixtures. : : ump, double a ting power, W. Kirkwe 
irinder ‘ & Ha d | > . 2.—w » . y "ump, as, iitaker S00? 
Grinding band w he els, device for ( E | YOUR CHOICE of amachine from #0 upward. Frank- Inquiry No. Ss4 ~ Wanted to buy annealed class. Pump valve, gas, R. Whitaker 
"ay ne 899,896 | lin, Hammond, Remington, Oliver, Monarch, L. C. Smith, Inquiry No. 8SS843.—Wanted to buy cigarette mak- | Pumping air and gases, apparatus for 
Hame fa pierala 899,890 | Underwood, Smith Premier. Blic kensderfer, Fox. Agts. | Ing machine. | G Abbott, Jr , ROO RQ 
; Harness J. E. Varnum 899.576| wanted. Standard Typewriter Ex., 23 Park Row, N. Y. Inquiry No. 8844.—Wanted to buy inkstand4, | Pumping apparatus, well, W. M. Stephenson 880.921 
Harvester 899,044 nauiry Ne. 8749.—For makers of very large| Inquiry No. SS45.—Wanted to buy mail order Punch, J. F. Doolittle P ane con 
Hat _brin ling machine 8} rine 8, used for running machinery novelties, books, ete. j Push button, C. W. Wachtel ; 0,006 
G. Seg 900,001 | SPrines, used to — = in Puzzle, C. C. Burr . dea aire O40 
Hat fast SOD 685 | . arena b Is auiry Bo. Sues. Wanted to buy an elsctric Quebracho, treating extracts of, I Pollak 900,088 
rece felt F yaLener Hand 68 " Quill substances, machine for treating, W 
. 899,887 REAL ESTATE. ven No. S847.—Wanted laundry tubs. Webster . 
890.688 | EXCELLENT LAND for factory sites forsale free Isquiry Ne. SS4S.— Wanted to buy rust proof | Rail clamp, guard, I. Hall 
| bold or on lease at Stamford, Lincolnsnire, England. metal for parts of wash tubs. Kall connection, A Lind 
899,838 Geod railway facilities on Great thern Railway Inquiry No. 8849.—Wanted addresses of Canadian | Rall contact shoe guard, automatic, thir 
sidings. water drainage and elec tric ywer av tilable. wanes of vide sights. $ watt dos Hayes . . 
7 ; , Apply Burghiey Estate Office, Stamford, England. Inquiry Ne. 8850.—Wanted to buy machinery for ees wae hee ’ mg Pitagerald 
“eo Inquiry No. 8769.—For manufacturers of an ap-| Making canvas gloves or mitts. Rail joint’ BE. May . 
device Not pliance to attach to the old style razor blade to make Inquiry No. 8851.—Wanted to buy machine for pai] joint, J. Caputo 
, 299.794 | Same a safety razor. a wooden lath and wire together. Rall tie and fastening, J. H. Lewis : 
yoko eye mount, H. €. Goodrict R99 aoe oa — Inquiry No. 8852.—Wanted to have made « con- | Rail tie, metallic A. 8S. Kazimer SO, 
orseshoe, W. KE. Spafford os »rass or copper reflector with focus of four cr five Rallway coach vestitules, step-cover f 
Hose clamp tool, G. BE. Burtscher 899 657 PHOTOGRAPHY. eet Kane & Urtubees 890540 
Hot box cooler and oiler, N. E. Barnes 899.939 AMERICAN PHOTOGRAPHY.-—A monthly maca fue uiry Ne. SS853.—Wanted to buy wafer ratety Railway signal device, 8. Piszieztk SO, S40) 
Hab box bugsy . J. L. Porter 899,900 | gine containing up-to-date information about photo- | razor blades. Ratlway gag +3 8 wy i , se.ee 
ee cream freezer, T. L. Valerius | graphie processes, formulas and new apparatus. Each » to buy air compness Railway tle, M. © Hames . ’ 880.645 
899.925, 899,926, 899,928 | camber b filled with numerous illustrations of recent inauiry No; pose. a yay ale compressor y tle, Hazlet & Haight sees Ro, OTS 
‘ € cutting machine. Burnett & Babhret 899.825 pictorial photographs. Valuable to the professional and | Conic feet. ” 8. R. Stine : - ‘ 809,813 
ghiter, E. E. Buttles 899,950 | beginner. 15 cents monthly, #1.50 per year. ‘ree ‘ boller, M. Gerstein oe : hw, O12 
Ignition controlling apparatas C. Mitchell, | specimen copies for 25 cents.” Am. Photographic Pub- Inquiry No, 8855.- Wanted mec hine to yunch | Range, combined coal and gas, ©, H. Miilor 888,885 
wr fyi 899,751 | lishing Co., No. 6 Beacon Street, Boston, Mass. holes feed and ses tm ny u, = fone wi it one | Razor, automatic, J. K. Joice...... 899,870 
imprest itor, F. B. Graham —— and rivet together barness done wit: one Reaction chambers, ete., filling for, H 
Rdicator, N. C. Forbus Petersen eeeee 899, 898 
Ingot manipulator, D. L. Mekeel LISTS OF MANUFACTURERS. Inquiry No, SS856,~Wanted a mac hine or grinder | Reaction chambers, filling material for, H. 
Ingots, making, IF. Cutter ‘ coMP = . in all I for reducing soft wood refuse to a fine dus | Petersen , “ 2 " 99900 - 
Internal combustion engine, 8. A. Reeve 899.842 plies ig Ae — gt Small a“ Inquiry No. 8S857.— Wanted phn of shoe | Reamer tap, G. T. Reiss .......... evees 890,700 ; 
Ironing board cloth ittachment, J. Michael 899,675] special lists compiled to order at various prices. Es- | String manufacturers. : Reaper, T. FE. Lind .. ateane ‘ 09,878 
cor opener, Sar la h Smith .... 899,683 | timates should be obtained in advance, Address Inquiry No. SS5S.—Wanted to buy comb cle waning Reel, 0. L. Owen . ‘ ince cone 890,076 
ey guard, N. . Ras ee eee 899,801 | Munn & Co., List Department, Box 773, New York. mach | Revolving chair, H. W. Bolens...........- 800,004 
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SUPPLIES. BEST MATERIALS. BEST iH ee 800,731 
WORKMANSHIP CATALOGUE FREE | ! \ I SUH, 060 
SERASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0. WN gn 70 
SPECIAL 10 AUTOMOBILISTS; —| | cee 
| se , ‘ hme ‘ Hi. M y 
n only $1.2 narantee tin | on, PB. me NEW DOUBLE BARREL SHOTCUNS 
Ve ell aw ‘ supplies ehe aper Gre t WOT ‘ ‘ s E 
; : y house inthe United States. We buy in| s ‘ Pr. R p* fitted with Stevens Compressed Forged Steel Barrels—DrEmI-BLoc SystTEM. 
juant ‘ ‘ y mall only; we have over 1,00 Gre 100,069 . br } 2c] ae + + 
-—— Mo call sagtiine tetée ath Gmhamsobiie to a , ; ‘oe a0 BAA Strongest breech mechanism known jarrel and lug Compressed and Forged 
I fur ou weekly bargain sheet; it w ll) Sewing t plate, C. H. 1 800.574 in one piece. Stevens Demi-Bloc Guns cannot shake loose. Prices list from 
re ¥ “ and a ® yo M e i t EDO + ¥ ‘ ; 
wens AUTO GESPLY Co Ne “ ‘Na a 1. M vote es4 $25.00 to $60.00. If you cannot obtain from your dealer, we ship direct, express 
CONS = SUPP ° Sewing stand t ette — Ss ted on receint of c ROT Hm , 
1252-1254 Wabash Avenue, Chicago, Ills, | >o°''s , . a. 5 Jone rages ite tT, n receipt of Catalog price. on 2 a - . 4 
oa 2 Sheet feeding machine, H, ¢ ! N90), 995 The ‘* How and Why” of these superb Trap and Field Guns is explained in 
—i Sheet " es t H I xt 87 . 
> er, E. Bilentk 490,662 detail in our new Shotgun pamphlet. Send four cents in stamps for it. 
2 | » f ti Wr chi ® ¢ ou SOO, 968 Everybody should read Dan Beard’ “Guns and Gunni ** Tells all about woodcraft 
The er ec 10n renc I ’ Suu 5 hat its ume birds, cag ping @ juipment, ¢ viking, et he ~autifully illuatt trated by Sebmave tf browne. 
Newest ch on the market. Best “all ‘ \. Be 890,501 Sent on receipt of price - paper cover; dlc. cloth cover 
t eve ad "i f ¢ { | 19.788 
bo seth. I +e ; } eC ale 899880 | J. STEVENS ARMS & TOOL CO., 810 Grove St., Chicopee Falls, Mass. 
quickly rated. Immense time, temper and t ‘ BR. ¢ Kodjbanoff 890,873 | —— 
tY uble Indispe neable te auteome- H. Oo. I S00, 564 | , 
biliats. r using the “ Perfection ce Sh « I Mt g ROO OE 
you will news buy any other make wrench | J Ss ¢ le ee ——— —— Denies 
Write for circular to . 1 4. Eng 800,00 
THE PERFECTION WRENCH CO. S L. ( presse nsoess 890 510 KAD SUPPLEMENT 1688 for a good, 
26 > » 2 . ke ] g &k ‘ itthews 809, S82 * * , ww 
Bex 426, Port Chester, N. Y. Is o if ; 899 667 A clear article by F. E. Warp, EE., 
HIS a eee os J. FF. x. rage ts ome a e on the making of a \% horse power 
I ih di ng cot 1, E. M. & A. Merrel 899,673 . alternating current motor, The motor can 
GRINDER | ci, Mine x00 Alternatin be constructed by anyone of ordinary skill 
gh potent C. H. Thordarson 899,634 in the use of tools, who has access to a 


Has no pumps, no valves seve ‘ . , — 


Elie Aap te Eso, onan annie co vat "|| Copppent Motor 


screw-cutting lathe with a swing of 9 inches 
or more, The motor is designed to run on 





















































































in operation. Price will interest you ‘ i i for, O. I the 100 to 120 volt, 60-cycle, single-phase 
W. F. & JNO. BARNES €O,, |. Owen ae ae ‘ pe niierey alternating current circuit, now in wide- 
1999 Ruby st. Rockford, Il | Spoke, | ! t et R. Welch 900,049 spread use for the lighting of dwellings. 
See Vente eens seit ion The motor will drive a 16-inch brass fan, a 
AUTOMOBILES (new), high grade, can be | Stairw caine @ a. heck a9o'923 | Small lathe, or & 50-watt dynamo for generating direct current for charging storage 
ught from us positively cheaper than manufacturers’ | Stall and manger bined cattle, W. D. | batteries, and in fact will do almost any kind of work that can be done by one-man 
prices, We buy f wonderful what ready |.) J¢™e* hg ASS tine Pow’ | power. Order from your newsdealer or from 
money w carry out the same argu = “i 
Bu 809,048 
ment relat Steels, heat “ireatment and quenching of at MUNN & COMPANY, 361 Broadway, New York, N. Y. 
new itl-pm, Stock and } k f Wag " , ec a 
areca Ti I OO) OME 
aati oy € i g 1 Pt I N 
Ste taueee M mn 
new and second | nd automodties In the world, 140 Stool M._H. MeN 800 
Broadway, New York; 1382 Michigan Ave.. Chicago. Ill. | § Pas 5... Yend u ss 4 
ES oi 
DRILLING |: : CT Ww 
I vel mr. K 
E boent Gi 
WE L Machines |: 5» Ly 
Over 70 sizes and | atyles, - eas ling either deep or ~ ept ant ° 8. I M R99. TI e 
shallow we r rock Mounted 1 eg ext ‘¢ t | t Md R00 ROK 
en wheels or on ailis Wi th engines or horse powers ' o we 200 0 
Strong, sit ple and « ab Any mechanic can 1 , & RRO - 
Operate them easily Ne 1 fe wr catalog rs < Sa S ° 
«WILLIAMS BROS., Ithaca, N. Y. relepl . PD 
‘ ome | Ti ! lu it. I Ss 
rime controlled mect M. K. B 100, 05: e ‘ ‘ 
S| Tims sccorder autograph. 'W. D. Tboremas:. 900080 I know of nothing more despicable 
I he 1 clea K t ( bined P 
Concrete, Reinforced Concrete |) o'ie" rc cece coy ee SV and pathetic than a man who devotes 
rire ‘ tible pe t E. K. Ba ‘ 
AND . £00,558 all the waking hours of the day to 
iiding Blocks i oe ee ee ‘ ’ ’ 
oncrete Building Bloc C.F. making money for money’s sake 
Tooth le 1 ( Pr. Sel P 
Torpedo pl & Gl 
FS "S jze7. © we At last the man about whom everyone is talking tells his own 
Scientific Ameri ‘ 5 ntalt . ‘ : : 
, TS inghame. | Tra f Seneenn, eee; Sie Teme story and something about his early associates—how he and 
oo a See Se ee rain arr F.C. Kuhi his partners worked together—how many more opportunities 
: sas . | Tranemis Glase & Olsen 
elaborate tests I Tras ' W. c. ¢ there are now for young men than there where twenty 
Scientific American Supplement 1538 gives the rrich! lig und making § Engi & - eng >: > 1e 2 > 
~~ q grav [ cand to be need Ss Kraft | erreevereeas years ago—all this and more in the November number of 
oe ; ee lley : , t, a a ‘ l 
Boientific An erican Supplements 1567 1568, §} Troll B. ¢ W “ 
1569, i587 and 1571 ntain an elal ate dis ie } y Rr & Et 5 
‘ Lieut Henry J J . f t it I lon | ‘ H. ¥ 
y - f reinforcing ‘ I R. W. | Oswald H 
t t und = thet tions. |} 7 Ww. H. Mill 
stitute a splendid text book 1 i r. ¢ 
t . ect f reinforced con t Noth I l i W j “A on 
zg bett has bee published, I \ Pf (, ~ <- _ ‘ r 
marine, 7. G. i. Lindmart ’ £9 cents a copy 
Scientific American Supplement 997 contains an J) pune setting yo ‘ mens ‘ i \ ANA j e | ! 
Spenee New be in which pra | . ~ » 899.84 f —~(10 V 
tical notes the proper preparation cou | l'vp . uo OW P 200 6 aaa sUy it to C ay ° 
ret ‘ given I . ‘ S th x00, 84 
Beicutific American Supplements 1568 and 1569 || Ty - tow A. W. Stelge a 
rea blocks t eet es as it ! B. < Hofft 89955 ' 
rete by pencer ew berry I , pow ~ ofention il R 
Scientific American Craptoment 1534 gives a Shaw 899.91 
riticeal review f engineering value of Valve, Craddock & MecClea 899,659 
einforced concrete Valve, automatie« A. BR. Szperkowsky 899,768 
Valve, automatic relief, A. Harrison 899,532 three 
Scientific American Suppl ements ped and 1548 Valve for engines, steam actuated 4. G 
give «8 sume the various systems Stokes 899,849 that all _ a 
of reinf ‘ te ‘constructio m are dis- Valve f etary engines, control, E. Taylor 899,814 . ee eam = 
useed and yirated Valve recording and indicating device, H. C will enjoy 
. ‘ ~ F TT 899,7 
Svientifde Americar pplement 1564 con BPs On Ei Ve imbers for re e e 
¥ i t ' Sh ie 
x 5 |b — Magazine Library 
\ h 899.780 
Scientific American Supplement 1551 contains . ' 7 po 790 
the prit " r { ed te t s t s He 877 
some "practical tilustrations by Walter Loring J Veblcle safety reflector. McLean & Gibson. 00.098 | The Newest Offerings: 
Webt Ve » i & sl ord 899,837 
Getentifie American Supplement 1573 contains Vel V. N. Hurt Am 669 | 
‘ arti t I it oo, on the a : : wheel. W. D. MeN l sorte ane 808 690 E bh d ‘ | 
iples fm an | eoncrete block manufac- er ng ma t ‘ t i 99,070 
ate ta wat a ee ee po verybody’s . . . $1.50 
Dion 900,008 7 . ° — ° 
Scientific American Bapotement 1574 discusses Vise G M Yost ‘ &99 ae, oO save —_ e on America’s top-limit magezine 
ateel r rel ‘ conc alist ané skirt 1 p diustal > 
saci dt writin Ma goae| these magazines The World's Work 3.00 
Soi ent tifle Ameri can Supplements 1575, 1576, and Washing machine r C. Sorense 899.918 . r or e 5 
15 in a pap by Philip L. Wormley Washing machine « ile ‘ Jenser soo'oas| tear off this corner = e 
fr . enmont rt and concrete, their 1] Watch, J. T. Pe nae vars * 290'R07 | Interpreting to-day’s events —< 
preparation and se for farm purposes The Water closet, N. B ffitt . 900.071 | and put your name e 
came . suetively discusses the making of Water cooling tower, 0. M i 809,665 | The Delineator | 00 
ortar oneret depositing of concrete, Water gage, 8S. Neutra 9004 | 
faein conetete, wosd forma, “concrete cide Wuterways with falls, hydra f and address on the ‘ (Aes 54 
walks, detatis of construction of reinforced movable closing organs in, J N ° The home and fashion authority 
nerete posta “ holm ; margin below. R 
rave oto Bentley & Krougl 
Bach number of the Supplement costes 10 ate woo mm R. Craig e ularl F $5.50 
mt ‘ ‘ Weighing apparatus, H. RB. Morris Send post- -haste with x y 
a of papere containing all the articles Welding tool, A. Futterman R00 864 
above mentioned will be mailed for $1.80. Wheel 25 See Automobile wheel $3, 50to Doubleday, 
Order from your newad o Wheel, W. H. Parham... soecee 809.611 ry " .s . 
mr newetealer or from Wheel, G. Wolke : 899.9 a4 Page & Co., New The three that wil sult the taste 
MUNN @ CO. Whiffletree attac hment. aileet Unger...... 899.928 Y : : Y " 
Whip lock w H See . 899,495 ¥ 
S61 Broadway, New York City || Whivigig ri. Sith, ness -veccsso.s: Sean ork City, N.Y. | of every member of every family 
a Windmill gearing, M 0 ae Sof 8i0| - 


— | ndow, iron frame, A, Packscher......... 899,610 
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Gasoline Engines 


Simple, reliable 
powers adapted 
to all classes of 
mechanics. 







MAKE CERTAIN OF YOUR POWER 

1. H. C. engines re dependable, easily controlled 
economical of fuel, and require the minimum of 
attention. 

Thorough factory tests and a guarantee from a 
company that cannot afford to send out engines 
that prove failures make you safe 

Vertical engines in 2 and 3 and 25-horse power. 

Horizontal (Portable and Stationary) in 4, 6, 8, 10, 
12, 15 and 20-horse power. 

Call on local L. H. C. agents or write for catalog. 
INTERNATIONAL HARVESTER CO. OF AMERICA 

(Incorporated) 


15 Harvester Bidg., Chicago, U.S. A. 











SEALED PROPOSALS. 

SEALED PROPOSALS will be received at the office 
of the Light-House Engineer, mpkinsville, } Y 
until 1 o'clock P. M., Oct. 22, 1908. ana then opened 
for turnishing one fourth-orde r lantern for Southwest 
Ledge Light-Station. New London Hart vor, Conn., in 
accordance with specitications copies of which, with 
blank proposals and other inf mation, may be had upon 

vile. to the Light-House Engineer, Tompkins 
ville, N 





LET US BE YOUR FACTORY 


STAMPINGS, MODELS, EXPERT wo 
G ct try MACHINE 
) Hawmllton St. 


THE AND STAMPING CO. 


Cleveland, 











Corliss Engines, Brewers 
Bottlers’ Machinery. THE VILTER 
. CO., 899 Clinton St,, Milwaukee, Wis. 





=_ 
MFG 





MODELS & EXPERIMENTAL WORK. 


nventions deveioped. Special Machinery. 
E. V. BAILLARD, 24 Frankfort Street. New York. 


RUBBER 


PARKER, STEARNS & CO., 





Expert Manufacturers 
Fine Jobbing Work 


228-220 South Street, New York | 


ELECTRIC GOODS,—Big Cat. 3 cts. 
Agents. Ohio Electric Works, Cleveland, O. 





Want | 





MOEFT & COMPANY 
Die ae, eee ont ~4ryy Bullders 


DIE 
WORK 


MODELS 
TOOLS 

If made 
NATIONAL STAMPING 
158-159 8, 


SPECIAL 
MACHINERY 
or AND ELECTRIC 
Jeffersen Street, 


WORKS 
Chicago, tl 





Special Machinery, Dies, Tools, Models, 
Metal Specialties, Inventions perfected. 
Indiana and Franklin Streets, a U0. 8. A. 


MODELS & $ © 
1759 Union Street, San Francisco 


M. P. SCHELL, 


LS o SIVERT IONS SERPECTED | 
MODELS (372 





PERIMENTAL WORK, 


ties, Tools, Novelties manufact'd. 











193 Soccaaes: ‘Mcaco | 
Circular free. wi onderful 





Tela ia hy : gap. OMNIGRAPH 
Dept. 89 Cort. 
landt 8t., New ¥ ork. 


“DOLLARS & SENSE” FREE. 
“DOLLARS & SENSE” (COL. HUNTER’S GREAT 
BOOK) free with ADVERTISERS MAGAZINE one 
year at 530 — aaapenee to business men who 
advertise. Ad-School” in existence. Sample 
magazine am” ADVERTISERS MAGAZINE, 755 Com- 
merce Building, Kansas City, Mo 





| Do Your Own. Printing 
re) od press prints cards labels, etc. Circular, 
book, newspaper press $15 oney saver, 
maker. Alleasy. Rules sent WwW rite factory 
for press c atalog, type, paper, etc. 
THE PRESS CO., Meriden, Conn. 


x 
Chemical Analyses 
Industrial products examined and working 
formulas provided, processes improved, coun- 
sel and expert evidence. Assay of ores, alloys, water 
and fuels, etc., etc. Inventors assisted; instruction, 
Established 1882. Monadnock Laboratory, Chicago. 


Electric Dynamos and Motors | 
Send for Catalogue No. 45 


KESTER ELECTRIC | 
Terre Haute, Ind., U.S. A. 












A Home [lade': 


Alternating 
Current Motor 


EAD SupPLEMENT 1688 for a good, clear article 
by F. E. Warp, E.E., on the making of a 
I power alternating current motor. 
The motor can be constructed by anyone of ordinary | 
skillin the use of tools, who has access toa screw- | 
cutting lathe with a swing of 9 inches or more. | 
The motor is designed to run on the 100 to 120 volt 
6ocycie, single-phase alternating current circuit, | 
now in widespread use for the lighting of dwell- | 
ings. The motor will drive a 16-inch brass fan, a 
small lathe, or a so-watt dynamo for generating 
direct current for charging storage batteries, and in 
fact will do almost any kind of work that can be 
done by one-man power. Order from your news- 
dealer or from 


MUNN & CO., 361 Broadway, New York 





6 horse 





1. H.cCc.-— 


cheroots re little cigars, H. Burger 7 
G “Aquino reir. on 
Wright Formette Co eas 
dress goods, L. Hess & Co ee 
isinfectants and vermin-exterminators, F. J 
Hert e er vem > ° . 
Engine und water exhausts, C. B. Chat- ol 
tield ; 7 . ‘ 
Keer gluten, Corn Products Refining Co., 
70 
Felt fing, Barrett Manufacturing Co 
Fish } ks, O. Mustad & Son 
Flour, wheat, Longmont Farmers Milling 
Elevator Co : ..-70,733 to 
Flour, wheat, Tacoma Grain Co.. 
Glassware, certain, Opalite Tile Co 
Headgear frames, Cream City Bonnet Frame 
Works 
| Horse blankets, Kneedler 








Wire making machine, barb, A. L. Kitsel 
man 
Wood carving machine, W J. Egan 
Wood, preserved, P. C. Reifly.. ‘ 
Vood, vulcanizing, ¢ Lloward. occvece 900,017 
Wool washing machinery, squeeze roll for 
a oi Barmham. .. 2... osccccssccceses . 900,055 
Woven fabric, 1. BE, Palmer 
Wrench, |. Hi. Alfrey 
Woeeneh, J. Reif, Fis scccccevess 
DESIGNS 
tadge I. Sabir ° Séesse 
Radge or similar articl A. W. Southard 
Bird cage, L. H. Johnsen, Jr 
Cabinet \ A. Low 
Emblen campaign, | J. Pospisil p 
Emblem similar article, ¢ B. Braunstein 
Glove ( Leppert . 
Hat fastener, lady's, M. KB. Purdy 
Implement holder \ A. Low 
Powder « i cap, F. S. Hyatt 
Shade holder, H. | Watkins 
Silverware border, J. EB. Straker, Jr 
Stove, E t. Colby 
Trimming, W Heibig 
Vehicle seat, W. Hl. MelIntyr 
TRADE MARKS 
Agricultural machinery, Foos Manufacturing 
Co, o ine 70,728 
Antiseptic dusting powder, Sharp & Dohme. 70,719 
Antiseptic emollient, Sharp & Dohme 70,718 
Antiseptic preparation, Aktiebolaget Barnan 
gens Tekniska Fabrik . 70,711 
Automobiles, Oesterreichische Daimler-Motor 
| ens-Gesellschaft Gesellschaft mit besch- 
rankter Haftung . 70,779 
Beverage, malt, Evansville Brewing Associa 
n 70,727 
Biscuits, crackers, and bread, Hess Biscuit & 
tread Co . 
Biscuits or crackers, J. S. Ivins’ Son 
Bitters, orange, G. Stiegler & Co 





Bread and crackers, dog and puppy, Potter 

& Wrightington . . 70,746 
Brushes, paint, C. W. Snow & Co . 70,701 
Canned fruits and yegetables, Burton & Da 

vis Co 70,72 
Canned fruits and vegetables, J. F. Pyle & 

Son . ; . 70,740 
Canned North Pacific Trading & 

Ps 

Missouri Glass Co 





Ghandsliers Polacheck & Bro. Co.. 
Cc ‘igarettes, Ware oe Tobacco Co 
Smetzer Cigar & Tobacco Co 














& Co.. o* 
Insulated wire, National India Rubber "Ce 
0 


Lamps, electric, R. E. Dietz Co........-- 
Leather, tanned and dressed, H. W. Clark 
Liniment, M. W. Barker ° ° 


Liniment, Coffin & Schamerhorn 


liniment, oil, Dr. J. H, Mel 





Medicine “Co 





Lock washers Positivs Lock Washer Co.... 
Medicated bathi fluid, ¢ Buckle eee 
Medicinal prepar itlor certain, J. J Vetter 
ilk, cream, buttermilk butter and cheese, 
White Springs Farm Dairy Co 4} 
Music, heet, I ( Kussner " oeesceses | 
Musical instruments, certain, “Puntenney & 
Eutsler i 


Painters’ materials, certain, A. J. Lucas.. 7 
























Paper, blotting, Wrenn Paper ¢ . ° 
Peanuts and peanut butter, Sauirrel. Brand 
Co ° ° 70,760 
Pipes, tobacco, Peach Pipe Cec... 70,707 
Plastic omnacune, certain, G. BE, Walter Co, 70,757 
Powder 9 eave & Dohme 70.717 
Refrigerato Norvell-Shapleigh Hardware 
> 70.705 
_—. dy and hair restorer, dandruff, D. R 
Campbell . - . 70,749 
Remeds for certain diseases, Chicago Phar- 
macal Co se eee 70,71 
Remedy for headache, 0. L. Sherer........ 70,720 
Rubber belting, hose and machinery pack 
ing Anct Packing (¢« one 70,748 
Sheetings drillings Exposition Cotton 
Mills . 70,756 
Sheetings, shirtings, drills, ete., China & Ja 
an Trading Co sceceesese 70,750 
Shoes, cloth, leather, and rubber, National 
Shoemakers 70.764 
Silk fabres, woven, Phalanx Silk Mill..... 70,765 
Soap Gillette §& ty Razor Co.. es 70.758 
Soap, M. E. Taylor.... in TO.777 
Soap, laundry, Procter & Gamble Co 
70,767 to 70.775 
Soups, evaporated, J. W. Spence 70,742 
granulated smoking Khedivial Co. 70,702 


Keron 





Velveteens, J. Hallworth & 











Vinegar, malt, Grimble & Co 
LABELS. 
“Daniel's P. P. P. Rod Packing,"’ for rod 
packing, C A. Daniel 14,382 
“Bifenbrau,’’ for beer, C. & J. Michel Brew 
Gee a son cee 14,374 
“Keystone,”" for condensed milk Lacka 
wanna Dairy Co. . cs 14,377 
‘Navajo for canned corn, McCord Mercan 
tile Ce. coscocecs 14,378 
“Pond Lily,’’ ‘for cold cream, S. M. Sar 
BOANE « ..ccccscscscese bese’ : -++ 14,379 
“Queen Alexandrias of Judea _ Royal Rice 
Powder,’’ for face powder, J. L. De Zea 
bault “ 14,380 
“Queen Ale xandri as « f Judea Sweet Floren 
tine for tooth powder, J 
De Zeabat eoeese 381 
Royal Floor Wax,” for wax for polishing 
floors, woodwork, and furniture, E. A 
Bromund ose 14,383 
“Sporting Extra,’’ for cigarettes, H ‘Lako- 
wetzky pase sepscceccees® ME 
“Table Rock “Mineral “Water,” for natural 
mineral water, J. P. Porter.....esees 375 
PRINTS. 
*“Aristos Red Turkey Wheat Flour,”’ for 


BS 


Southwestern 
teas and 


Milling Co... 
coffees, James 
2 


flour, 
Crow,”’ for 
Van Dyk Co.. 


wheat 
“Don't 
**Merion butter, W. 
BrO. «ee 
“Ours is a 
Records,”’ 


Butter,”” for R. Lees & 
9 





‘Record of Victory with Victor 
for disk records, G. A 


and drawing 
or any patent 
furnished from 


A printed copy of the specification 
of any patent in the foregoing list, 
in print issued since 1863, will be 


this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given Address Munn & Co., 361 Broadway, New 
York. 


Canadian patents may now be obtained by the in- 
ventors for apy of the inventions named in the fore- 
going list. For terms and further particulars 





















e System. 


Western Elec- 
iPiric Intercom. 
municating 
Telephones 
are furnished 
in both wall 
and desk 
types, They are inex- 


how finely a 
business house 
may be organ- 
ized and sys- 
tematized, it is 
necessary that 
intercourse be easy bie- 
tween heads of depa:t- pensive to install, re- 
ments in order to sev‘tle liable in operation, and 
the hundred and cne of low maintenance 
unforseen problelos cost, They are of the 
that arise daily inevary high quality-standard 
business. adopted by the largest 
A Western Electric operating telephone companies, 

Intercommunicating Telephone System actua:ly Write for Booklet No. 5002 on Intercommunicating 
puts your organization at your finger tips, Telephone Systems for Business and Residence Us. 

















Stanley 2,354 | 





address Munn & Co., 361 Broadway, New York. 


WESTE ai =LSCTRic 


261 8. Clinton St., Chieago 465 West St., Dept. 660, New York 

























American 
Homes and Gardens 


give}: its readers the experience of experts in solving 
the ‘most dificult HOME PROBLEMS. Ik is a 
thoroughly practical magazine having the word 
**Home’’ for its keynote. 


How to Build the Home 


@ Floor plans and details of construction of houses 
of moderate cost as well as more pretentious man 
sions are a feature of each issue. 


Hew to Decorate the Home 

@ The most experienced decorators in the country 
describe how the best and most artistic results are 
attained from the point of expenditure, and the more 
important one of satisfaction. 


Hc:w to Plan and Lay Out the Garden 


@ The frame of the House-picture is the garden, 
and success in its treatment means that each tree and 
shrub is correctly placed as well as properly grown, 
hence this department will be found most helpful. 





Outdoor Life and Amusements, Articles on House Industries, 
every phase of country life is authoritatively discussed from month to month in its pages 
gq ‘‘American Homes and Gardens’’ is conceded to be the handsomest magazine pub- 
lished in America. Its illustrations are largely reproductions of criginal photographs 
printed in duo-tone. Its beautiful cover printed in colors changes each month, and is 


always a work of art. @ Subscriptien price, $3 per year. 


@ If you send us an order for a year’s subscription now we will send you the November 
and December, 1908, numbers free, entering the subscription for the full year 1909. 


Attractive Club Offers: 


American Homes and Gardens, - $3.00) 
Scientific American, - - - - 3.00! 


American Homes and Gardens, or } 3.00 
Scientific American,- - - - } ‘ 


World’s Work, - - - - = - 
Everybody's, - - - - + = - 








Both to the same address 


$5.00 


Our price 


1.50( $5.35 


$7.50 








Address MUNN & CO.., No, 361 Broadway, New York 
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pe The HOLSMAN __ 
“Goes Anywhere: 


High Wheels Travel All Roads Because 
All Roads are Made to be Traveled 
by _ Ww pee 


Scientific American 


























The Holsman is the 1 eeled a ae mobile, It 
will go where no other automot mo pe wer can 
« ‘’ any hill, over rocks, r gh deep 






Winner in gre aout 2 1908 Mill 
$550 Up 











* or sand 1. 
Climb i America. Cheaper than 
Operation under Ic. a :nile 






under 10c. a day. Solid rubber 
ifferential gears or friction 
A blacksmith can make all 
epairs Se eg: machine guar- 










HWY srry. 
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A good pillow helps—an 
Ostermoor Pillow helps a lot—but 


















the body rest is on the mattress. Our ex- a i omengeer | co 
THE: perience of over fifty years of mattress making hig wheeled suto- 
aden ts 
: has developed, to the point of sleeping perfection, the ase Oe Aneel 






for catalogue and testimonials, 


HOLSMAN AUTOMOBILE CO. 
215 Monadnock Block,Chicago 
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Ostermoor Mattress, °*15. 


A mattress that is guaran 
teed by its makers—not only 
that it is as represented, but 
that it will and must satisfy 
you 











A mattress that pever humps 
lamps; sags Or bags. That is clean 
and keeps clean—a sunbath its only 
needed renovation term-proof, 





——.. 
A a osTICOG 









Ge 
vermin-proof, moisture-proo 


Send for our 144-page Book and Samples of Ticking, Free 
With them we send the name of your Ostermoor dealer en you 
bay, be sure that the name “‘Ostermoor” and our trade-mark 
label is sewed on end of mattress. Then, and then only, will 
you have a genuine mattress. If your dealer has none tn stock. we will 
ship direct, express prepaid, same day check is received. 30 Nights’ 
ree ‘an money returned if dissatistied Send for 
our free vook ‘est of Time.” 
OSTERMOOR & co... 237 Elizabeth St. New York 
Canada: Alaska Feather & Down Co,, 
Ltd., Montreal 








COLD HVE UTFAL TS 
AMERICAN PROCESS NO ROYALTIES 
AMPLES ano INFORMATION on APPLICATION 

ae 





¥: MANUFACTURE MOULDED AND } 
& SPECIAL RUBBER GOODS OF EVERY 
s DESCRIPTION AND CAN FURNISH 
ANY SPECIAL RUBBER ARTICLE mF | 
TO, YOUR SATISFACTION’ 


TN ay, 


St 13 CHAMBERS STREET. Ys | 
NEW YORK’ 












Electro-Plating 
Apparatus anc Materiai 









Hanson & Van Winkle 
Co., = 
Newark. N. J. 
28 & 30S. Canal St. 
Chicago. 

















| Puts the Best 
Cutting Edge on 
Any Razor 

















S, 


what our engine would save you in time 
69 : 4 ] —work—money—you'd find out now about 


our big 30-day Free Trial Offer on the 





Waterloo Boy 











Chere is a gua/ity in the smooth 

| surface of a Torrey Strop which the 5-year 
i) BINOCULAR gives a wonderfully fine edge to a guaranteed 
rT razor—our free catalogue tells you gasoline engine 

’ ” about it. Once you shave with a Write today for free L A N D Oo P E N I N G 

" or ” catalogue and our Kansas City, Mexico & Orient Railway 
eel 6 gh le agg ‘ee 7 IRRIGABLE. LANDS IN THE FAMOUS PECOS 
. so | know what is meant by a ‘‘perfect /ALLEY—PECOS COUNTY, TEXAS. 
a } se -— a P daca —— edge’’ and you know how to get it. No ieusamena or Residence Requirements 
made as not tts Equa ossesses extraordinary 
These lands may be entered in tracts of ten acres or multiples 


ness and clearness 
Jescriptive catalogue sent on request. 


Cc. P. GOERZ AMERICAN OPTICAL CO. 
52 Union Square, E., New York 








* thereof at $40 per acre on terms of $16 down and $8 per month 
—no interest—no taxes for five years, os perpetual water- 
right and properonate. mene the immense irrigation 
works, now ng. Filings a te without leaving 

The tOnent® road now has over 800 miles built and in op- 
eration between Kansas City and the Pacific Coast in Mexico 


TORREY 


The Me Cushman | 


The 








Cutesao, tis San Frances Cat 
ee pa bre een “MOTOR OF or | ™ and will soon be in operation over i entire length and through 
. these lands which will then command $100 to $500 pe acre. 
| For full information regarding these lands and "Orient 
r | Honestly Built enclose four cents in stamps to the 
are be 0 use one, just before Honestly Sold ene p= at 
shaving, puts a razor in such fine 2, 4, 8, 14 H1.P. 751 Victor Bldg. Kansas City, Mo. 
trim that shaving is a luxury. EE! 
Torrey Strops can be had for S0c., Tic They are made for 


the man who wants 
the best 


Cushman Motor Co. | 
2026 N N. St., Lincoln, Nebr., U.S.A. 


“MAKE AN ELECTRICAL| 


$1.0 #1 0, $2.00 and $2.50, in style and qual- 
ity to correspond with the prices. P - 
paid if your dealer doesn’t bave them _— 
a bew strop or money back If not satisfied. 
Ask for TORREY STROPS and RAZORS 
lorrey’s \ ll-Edge Dressing will keep any 
strop soft and pliable. Price lic. at dealers 
or mailed on receipt of price. Catalogue 
containing valuable information free. 


J, A. TORREY & CO., Dept. G, Worcester, Mass. 





Brighter 
than electricity or acetylene 
cheaper than Kerosene--makes 
and burns its own gas. 
No GREASE,DIRT,SMOKE or ODOR. 
safe, pewerful,white,steady light 
«durable end handsome. Over 100 
styles--every lamp warranted. 
AGENTS WANTED EVERYWHERE. 
THE BEST LIGHT OO, ST  K.Gth St, Conten,0. 
Owners of Original Patents, 


TO 


Furnace for Amateur s U se. —The utilization - 110 voit | 


HOW 

electric circuits for small furnace wor . Monroe | 
Hopkins. This valuable article is acc He. d by de- | 
tailed working drawings on a large scale, and the fur- 
nace can be made by any amateur who is versed in the 
use of tools. This article is contained in ScLENTIFK 
AMERICAN SUPPLEMENT, No. 1182. Price 10 cents 
For sale by MUNN & Co., 461 Broadway, New York City 


fy EXTANT | or by any bookseller or newsdealer. | z Stationary ry°2950 


Not a toy. 
Rous pumps,cream separators, churns, 


i S | 
seomite to surveyiow Nae | © a | WILL MAKE YOU! | 
re 1, ete. nvaluable to x 
2 PROSPEROU grist mills. corn shellers, washing ma 
chines, lathes, sawing machinery, ete 


» interested in engin- 
If you are honest and ambitious write me 

















EnGint 




























eering. Price 81.00 





The New Automobile Supply House L. DUERDEN, Port Washington, L. I., New York, U.S.A Ty ote te male whew you teoer whet chines, lathes, sam ners, ete 
Everything for the * your occupation, I will teach you the ee sages rol gaso ae peep 

Estate business by mail; appoint you Specia __ es 7 je 
AUTOMOBILE I) Represeotative of my Company in yourtown; | | peasipment, Starts without cranking 





J start you in a profitable business of your own, 


Other sizes propor- 
and help you make big money at once. es prop 


Free catalog tells how 


wt unt "Secu || ELECTRIC LAUNCH MOTOR “THE van Rey 








Jesign in this paper is for a motor of unusual simplic ity Y Unusual opportunity for men without 
w save half cost of hired help All 
\ arm soon, an “ of construction, which can easily be built by an amateur capital to become independent for life. hen 2 pr nae scan to ship . 
at smal! cost. It is intended for a boat of about 24 feet , Valuable Book and full particuinrs FREE. Detroit Engine Works, 
The Automobile Supply Dept. of over all and 4 feet 6 inches beam, drawing 18 inches, and | Write today. 121 Bellevue Ave., Detroit, Mich 


is Capable of propelling such craft ata speed of 7 miles 
per hour Lilustrated with 21 cuts See SCIENTIPFiC 
AMERICAN SUPPLEMENT, No. 12@2, Price 10 cents by 
mail, frem this office and from ail newsdealers 








THE BAUM ION CH., 1924 Harney Street, Omaha, Nebraska 


HALF 
PRICE Automobile Supplies 


M22), HATIONAL CO-OPERATIVE REALTY CO. 


K. B.V¥. Marden Ballding 
Washington, D. ©. 











Be Sure of Your Current 
It means something to the owner of an 

auto, motor boat, or gas engine to feel his 

ignition current is strong, sure and reliable. 
The Hubler-Dayton Storage Battery 

is indestructible, compact, simple, sure. Made 

in the factory that produces the famous 

Apple Battery Charger, the only satisfactory 











Soe ole 


SELLS For SIXTY 


To Clean up Surplus Stock 


Semi Asausl \ Scissor-Pencil | 
Pencil -holder, and 
cigar combines 


cra 
of brass hea 


t-protec 
4 












holder 





< y 
and Accessories eled. | Good quality pe ignition dynamo. For complete informs 
Send for Flyer No. 18 —— take caine = e = tion about either device, write 
Thro . ~ Sen —_—) ordinary penci 
NEUSTADT AUTOMOBILE & SUPPLY CO. as ciga? cutter. Impos THE DAYTON ELECTRICAL MFG. CO. 
. Clair St., Dayton, Ohle 





sible to tear pocket. 
ed in a sec and. ae cents postpaid. Sterling 
r@1.50, An ideal gift. ck if not satisfied 


C. Schroedel, Manager, Scissor Pencil Co., eshecter, N. Y. 


_ Protractor pany 





3942 Olive Street St. Louis, 





A necessity to oa. 














GILSON MFG. CO. 308 


./ UNCLE SA Is an Ideal 
big salaries. 
nor discharges help in bard times 
vacation with pay. Rewards efficiency by promotion 
Only common school education needed to get one of 


Em ployer. wars 
Never cuts w 
Gives a full mo nth’s “ 











Draughtsman's 










WI be sent to any address, charges paid 


A ac oS, ? for $4.50, 
ROUDELL-PRATT CO., Greenfield, Mass. Ww t T b 





of manufacturers in ANY 


line of business. 





HOW TO 


Description of a smal! elec- 


ELECTRO MOTOR. SIMPLE, 
By G. M. Hopkins. 





his is reat too 
rm he ogee ee these desirable life. positions. Examination inevery 
/ Ss — - man It is in- Ww i h state soon. “on ss $ y 
stantly adjustable || > CZ 7 ree booklet 
{ a = } to any angle. and e can te you where to gives full information regarding ations in ‘all 
bee has a vernier read- || buy anything you want. departments of the Government and how to obtain 
ine to S misutes. It is so arranged that ai! parts are af = ¢ them. No tuition See until appointed. COMMERCIAL 
flush oo the under side. Finished in dull nickel Write us for the addresses CORRESPONDEN 390 J Commercial 
Building, Becksaher. N. ¥ 


make. 

















Novelties Special Tools tric motor devised and constructed with a view to assist- 

: S 4 —_ ing amateurs tO make a motor which might be driven 

UFRKIIN Machinery, Equipments. with advantage by a current derived from a battery, and 

= > which would have sufficient power to operate a foot 

. akan wERse er. gures. Bary ve in SCIENTIFIC AMER- 

TAPES AND RULES SAVING DEVICES. ICAN SUPPLEMENT, No. G41. Price 10 cents. To be 
ARE THE BEST. had at this office and from ail newsdealers. 

Yor sale everywhere. Send for - rrrr-- rar 
Catalog No. i MUNN & CO., Publishers of Scientific American ALL THE NEWS OF 





LUFKIN RULE CO. 
Saginaw, Mich., U.S.A 





New York and London 


Ols! Tools! Tools! 


We keep all kinds. Send your name 
on a postal and get our 88-page Booklet 











Montgomery & Co., 109 Fulton St., New York City | 





361 Broadway, New York, U. S. A. 












THE ENGINEERING NEWS PUBLISHING Co., 


Engineering News 


(ULLUSTRATED) 


The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers. 


100 to 125 pages, 9"x 13", weekly. Send ten cents for sample copy. 
214 Broadway, New York 








MOTION PICTURES 

Lecture and song slides every 

week in the leading journal of 

the trade 

Best Medium for Advertisers 

1Ce per copy, $2 per year 

MOVING PICTURE WORLD 

125 E. 23d St., New York City 


BRICA SEND 
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